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IN THE UNITED STATES DISTRICT COURT 
FOR THE EASTERN DISTRICT OF VIRGINA 

ALEXANDRIA DIVISION 21111 " ^ ^ ^' '^^ 

HUN4AN GENOME SCIENCES, INC. 

Plaintiff, 

V. 

DAVID J. KAPPOS. in his official capacity as 
Under Secretary of Conunerce for Intellectual 
Property and Director of the United States Patent 
and Trademark Office 

Defendant. 

COMPLAINT 

Plaintiff Human Genome Sciences, Inc. ("HGS"), for its complaint against the Honorable 
David J. Kappos C*Defendant"), states as follows: 

NATURE OF THE ACTION 

1. This is an action by the assignee of United States Patent No. 8,071,092 ("the '092 
patent") seeking judgment, pursuant to 35 U.S.C. § 1 S4(b)(4)(A), that the patent term adjustment 
for the '092 patent be changed from 1 ,597 days to 2,654 days. 

JURISDICTION AND VENUE 

2. This action arises under 35 U.S.C. § 154 and the Administrative Procedure Act, 5 
U.S.C. §§ 701-706. 

3. This Court has jurisdiction to hear this action and is authorized to issue the relief 
sought pursuant to 28 U.S.C. §§ 1331, 1338(a), and 1361, 35 U.S.C. § 154(b)(4)(A), and 5 
U.S.C. §§ 701-706. 
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4. Venue is proper in this district by virtue of 35 U.S.C. § 1 54(b)(4)(A). 

5. This Complaint is being timely filed in accordance with 35 U.S.C. § 154(b)(4)(A) 
and Fed. R. Civ. P. 6(a)(3). 

THE PARTIES 

6. Plaintiff HGS is a corporation, organized, existing, and doing business under and by 
virtue of the laws of the State of Delaware, with its principal place of business located at 14200 
Shady Grove Road, Rockville, MD 20850. 

7. Defendant David J. Kappos is sued in his official capacity as Under Secretary of 
Commerce for Intellectual Property and Director of the United States Patent and Trademark 
Office ("PTO"). The Director of the PTO is designated by statute as the official responsible for 
determining the period of patent term adjustments and, therefore, is the proper defendant in a suit 
seeking review of such detenminations. See 35 U.S.C. §§ 1 54(b)(3) and 1 54(b)(4)(A). 

BACKGROUND 

Patent Term Adjustments 

8. Section 154 of title 35 of the United States Code requires that the Director of the 
PTO grant a patent term adjustment C'PTA") in accordance with the provisions of section 
154(b). 

9. In detemfiining PTA, the Director of the PTO must take into account 'TTO Delay" 
under 35 U.S.C. § 154(b)(1), any overlap in "PTO Delay" under 35 U.S.C § 154(b)(2)(A), and 
any "Applicant Delay" under 35 U.S.C. § 154(b)(2)(C). 

10. 'TTO Delay ' under 35 U.S.C. § 154(b)(1) breaks down into three categories known 
as "A Delay," Delay," and '^C Delay." Only "A Delay" and "B Delay" are at issue in this 
case. 
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11. "A Delay" occurs when the PTO fails to act within a particular time period, for 
example, if the PTO does not "issue a patent within 4 months after the date on which the issue 
fee was paid ... and all outstanding requirements were satisfied.'' See 35 U.S.C. § 154(b)(1)(A). 
The statute provides that "the term of the patent shall be extended 1 day for each day after the 
end of the period specified . . . until the action described ... is taken." Id. 

12. "B Delay" occurs when the PTO fails to issue a patent within three years of the 
actual filing date of the patent application, excluding certain periods of delay attributable to the 
applicant. See 35 U.S.C. § 154(b)(1)(B). Similar to "A delays," the statute provides that ''the 
term of the patent shall be extended 1 day for each day after the end of that 3-year period until 
the patent is issued," Id. 

13. 35 U.S.C. § 154(b)(3)(B) states that "the Director shall- (i) make a 
determination of the period of any patent term adjustment under this subsection, and shall 
transmit a notice of that determination with the written notice of allowance of the 
application . . . ." 

14. The PTO had taken the position that whenever an application is subject to both "'A 
Delay" and "B Delay," those periods always "overlap" within the meaning of 35 U.S.C. 
§ 1 54(b)(2)(A) even if they occur on different calendar days. Thus, for the purposes of PTA, the 
PTO counted the greater of the "A Delay" or the "B Delay," but never both periods of delay. 

15. In Wyeth \\ Dudas, 580 F. Supp. 2d 138 (D.D.C. 2008), the District Court for the 
District of Columbia rejected the PTO's interpretation of 35 U.S.C. § 154(b)(2)(A), and this 
holding was affirmed by the Federal Circuit in Wyeth v. Kappas, 591 F.3d 1364 (Fed. Cir. 2010). 
The Court held that "[t]he only way that periods of time can 'overlap' is if they occur on the 
same da/* under 35 U.S.C. § 154(b)(2). Id. at 141. Thus, "[i]f an 'A delay occurs on one 
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calendar day and a *B delay' occurs on another, they do not overlap, and § 1 54(b)(2)(A) does not 
limit the extension to one day/' Id at 141-42. 

16. "Applicant Delay" under 35 U.S.C. § 154(b)(2)(C) arises where an applicant ' failed 
to engage in reasonable efforts to conclude prosecution of the application/' and results in a 
reduction of any accumulated PTA. See 37 C.F.R, § 1 , 704(a). The Director has prescribed 
regulations setting out the specific circumstances deemed to be "Applicant Delay.'' See 37 
C.F.R. § 1.704. 

17. Under 35 U.S.C. § 154(b)(4)(A), "[a]n applicant dissatisfied with a determination 
made by the Director under paragraph (3) shall have remedy by a civil action against the Director 
filed in the United States District Court for the Eastern District of Virginia within 180 days after 
the grant of the patent. Chapter 7 of title 5 shall apply to such action,'' 

The *092 Patent 

18. Guo-Liang Yu, Reinhard Ebner, and Jian Ni are the inventors (also referred to as 
"Applicants") of the '092 patent, entitled "Methods of Inhibiting B Lymphocytes Using 
Antibodies to Neutrokine-alpha,'' which issued firom U.S. Patent Application No. 09/589,288 
("the '288 application") on December 6, 201 1 . The '092 patent is attached hereto as Exhibit A. 

19. HGS is the assignee of the *092 patent, as evidenced by the assignment document 
recorded at the PTO for the parent application, U.S. Patent Application No. 09/507,968. 

20. The '288 application that issued as the '092 patent was filed on June 8, 2000, and, 
therefore, the '092 patent is eligible for patent term adjustment under 35 U.S.C. § 154. 

21. The '092 patent is subject to a terminal disclaimer based on the expiration date of 
the full statutory term of U.S. Patent No. 7,879,328. The 20-year patent term for U.S. Patent No. 
7,879,328 expires on June 15, 2021. The face of U.S. Patent No. 7,879,328 indicates that it is 
entitled to 762 days of patrat term adjustment. 
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PTO PTA Calculation Errors 

22. Both the PTO's calculation of "PTO Delay" arising under 35 U.S.C. 
§ 154(b)(l)(A)(iv) (also referred to as "A Delay") and the PTO^s calculation of "PTO Delay' 
arising under 35 U.S.C. § 154(b)(1)(B) (also referred to as "B Dela/') are in error. 

23. An ''Application for Patent Term Adjustment Pursuant to 37 C.F.R. § 1.705(b)*' 
(hereinafter *'First Petition to Correct PTA") was filed by Applicants with the PTO on October 
25, 201 1, in an effort to have the PTO correct PTA calculation errors identified herein. The PTO 
"dismissed as premature" the First Petition to Correct PTA by way of a "Decision on Request for 
Reconsideration of Patent Term Adjustment" dated November 4, 201 1. 

24. An "Application for Patent Term Adjustment (37 C.F.R. § 1.705(d)) and Statement 
of the Correct Patent Term Adjustment and Basis Therefor Under 37 C.F.R. § 1 .702'' (hereinafter 
"Second Petition to Conrect PTA") was filed by Applicants with the PTO on February 6, 2012, in 
an effort to have the PTO correct PTA calculation errors identified herein. The PTO "dismissed" 
(i.e., denied) the Second Petition to Correct PTA by way of a "Decision on Request for 
Reconsideration of Patent Term Adjustment" dated February 28, 2012, 

Improper Calculation of "A Delav^ 

25. Under 35 U.S.C. § 154(b)(l)(A)(iv), the failure of the PTO to "issue a patent within 

4 months after the date on which the issue fee was paid under section 1 5 1 and all outstanding 
requirements were satisfied" results in an extension of the patent term by "1 day for each day 
after the end of the period." Such a delay by the PTO is one of several types of delay by the 
PTO referred to as "A Delay." 

26. Under 37 C.F.R. § 1.703(a)(6), "[t]he period of adjustment . . . is . . . [t]he number 
of days, if any, in the period beginning on the day after the date that is four months after the date 
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the issue fee was paid and all outstanding requirements were satisfied and ending on the date a 
patent was issued." 

27. A Notice of Allowance was mailed by the PTO with respect to the ^288 application 
on July 27, 2009. 

28. An issue fee transmittal, together with the payment of the appropriate issue fee, was 
timely filed by Applicants with respect to the *288 application on October 22, 2009, which is 
within the required three months of the July 27, 2009, mailing date of the Notice of Allowance, 
thereby satisfying the requirements under 37 C.F.R. § 1 .703(a)(6) on October 22, 2009. 

29. The day after the date that is four months after the date the issue fee was paid and 
all outstanding requirements were satisfied is February 23, 2010. 

30. An Issue Notification was mailed by the PTO with respect to the * 288 application 
on September IS, 2010, indicating a projected patent issue date of October 5, 2010. 

31. A petition to withdraw the '288 application fi^om issue, together with a Request for 
Continued Examination C'RCE"), was filed by Applicants on September 23, 2010. As such. 
Applicants ended the period of adjustment under 37 C.F.R. § 1 .703(a)(6) on September 23, 2010, 
prior to issuance of the '092 patent. 

32. The PTO failed to issue the '092 patent within 4 months after the date the issue fee 
was paid by Applicants and all outstanding requirements were satisfied. 

33. The PTO's PTA calculation indicates that the total ''A Delay" is 1,677 days. The 
PTO's PTA calculation does not reflect any delay by the PTO to issue the '092 patent within 4 
months after the issue fee was paid by Applicants and all outstanding requirements were 
satisfied. 
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34. The "A Delay" properly includes the time period firom the day after the date four 
months after the issue fee was paid by Applicants and all outstanding requirements were satisfied 
(i.e., February 23, 2010) to the date Applicants filed a petition to withdraw the patent from issue 
(i.e., September 23, 2010), which is a time period of 213 days. See 35 U.S.C. § 154(b)(1)(A) 
and 37 C.F.R. § 1 .703(a)(6). 

35. In calculating only 1,677 days for the period of "A Delay,'' the PTO failed to 
con^ctly calculate the period of "A Delay" by failing to include the period of 2 1 3 days of PTO 
delay ft'om the day after the date four months after the issue fee was paid by Applicants and all 
outstanding requirements were satisfied (i.e., February 23, 2010) to the date Applicants ftled a 
petition to withdraw the patent from issue (i.e., September 23, 2010), as required by 35 U.S.C. 
§ 154(b)(1)(A) and 37 C.F.R. §§ 1, 702(a) and 1.703(a). Therefore, the correct period of A delay 
is 1,890 days (i.e., 1,677 days + 213 days). 

Improper Calculation of **B Delay" 

36. Under 35 U.S.C. § 154(b)(1)(B), the failure of the PTO to "issue a patent within 3 

years after the actual filing date of the application'' results in an extension of the patent term by 
"1 day for each day after the end of that 3-year period until the patent is issued.'' Such a delay by 
the PTO is referred to as "B Delay." 

37. Under 37 C.F.R. § 1.703(b), "[t]he period of adjustment ... is the number of days, 
if any, in the period beginning on the day after the date that is three years after the date on which 
the application was filed . . . and ending on the date a patent was issued, but not including the 
sum of [recited] periods.^' 

38. The day after the date that is three years after the date on which the '288 application 
was filed is June 9, 2003. 

39. The '092 patent issued on December 6, 201 1 . 
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40. The number of days in the period beginning on the day after the date that is three 
years after the date on which the '288 application was filed (i.e., June 9, 2003) and ending on the 
date the '092 a patent was issued (i.e., December 6, 201 1) is 3,103 days. 

41. 35 U.S.C. § 154(b)(1)(B) also states that the period of delay due to the failure of the 
PTO to issue a patent within 3 years after the actual filing date does not include, inter alia^ (a) 
"any time consumed by continued examination of the application requested by the applicant 
under section 132(b)," (b) ''any time consumed by a proceeding under section 135(a),'' i.e., an 
interference proceeding, and (c) '*any time consumed by appellate review by the Board of Patent 
Appeals and hiterferences [("BPAl")]." 

42. A Notice of Appeal was filed by Applicants with respect to the '288 application on 
February 12,2003. 

43. In response to the Notice of Appeal, an Office Action under 35 U.S.C. § 132 was 
mailed by the PTO on June 3, 2003. 

44. Jurisdiction over the '288 application did not pass to the BPAI between the time of 
the filing of the Notice of Appeal by Applicants on February 12, 2003, and the mailing of an 
Office Action by the PTO on June 3, 2003. 

45. The number of days beginning on the date on which the Notice of Appeal was filed 
by Applicants on February 12, 2003, and ending on the date of mailing of an action by the PTO 
under 35 U.S.C. § 132 on June 3, 2003, is 1 12 days (hereinafter referred to as 'Time Period 1 "). 

46. A first RCE was filed by Applicants with respect to the '288 application on 
December 2, 2004. 

47. The PTO declared an interference involving the '288 application on August 15, 

2006. 
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48. The PTO has treated the interference involving the *288 application as terminated 
on September 1 5, 2008. 

49. The number of days beginning on the date the interference involving the "288 
application was declared by the PTO on August 1 5, 2006, and ending on the date on which the 
interference involving the '288 application has been treated as terminated by the PTO on 
September 15, 2008, is 763 days (hereinafter referred to as "Time Period 2'')- 

50. The PTO mailed a first Notice of Allowance to Applicants on July 27, 2009, 

51. The number of days beginning on the date of the filing of the first RCE by 
Applicants on December 2, 2004, until the date on which the PTO mailed the first Notice of 
Allowance to Applicants on July 27, 2009, is 1 ,698 days (hereinafter referred to as "Time Period 
3"). 

52. Time Period 3 wholly encompasses Time Period 2, and Time Period 3 exclusive of 
Time Period 2 consists of 935 days. 

* 

53. A second RCE was filed by Applicants with respect to the *288 application on 
September 23, 2010. 

54. The number of days beginning on the date on which the PTO mailed the first Notice 
of Allowance to Applicants on July 27, 2009, until the date of the filing of the second RCE by 
Applicants on September 23, 2010, is 423 days (hereinafter referred to as 'Time Period 4"). 

55. The PTO mailed a second Notice of Allowance to Applicants on July 25, 201 1 . 

56. The number of days beginning on the date of the filing of the second RCE by 

4 

Applicants on September 23, 2010, until the date on which the PTO mailed the second Notice of 
Allowance to Applicants on July 25, 201 1, is 305 days (hereinafter referred to as 'Time Period 
5"). 
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57. The number of days beginning on the date on which the PTO mailed the second 
Notice of Allowance to Applicants on July 25, 201 1, and ending on the date on which the PTO 
issued the '092 patent on December 6, 201 1, is 135 days (hereinafter referred to as 'Time Period 
6"). 

58. The period of '*B Delay" calculated by the PTO is 430 days. 
Time Period 1 - "B Dclay^ Calculation Relating to Notice of Appeal 

59. 35 U.S.C. § 154(b)(1)(B) states that the period of delay due to the failure of the 
PTO to issue a patent within 3 years after the actual filing date does not include '*any time 
consumed by appellate review by the Board of Patent Appeals and Interferences/' 

60. 37 C.F.R. § 1.703(b)(4) states that the period of adjustment under § 1.702(b) does 
not include ''[tlhe number of days, if any, in the period beginning on the date on which a notice 
of appeal to the Board of Patent Appeals and Interferences was filed under 35 U.S.C. 134 and 
§41.31 of this title and ending on the date of the last decision by the Board of Patent Appeals 
and Interferences or by a Federal court in an appeal under 35 U.S.C, 141 or a civil action under 
35 U.S.C. 145, or on the date of mailing of either an action under 35 U.S.C. 132, or a notice of 
allowance under 35 U.S.C. 151, whichever occurs first, if the appeal did not result in a decision 
by the Board of Patent Appeals and Interferences.'* 

61 . In calculating the period of "B Delay," the PTO erroneously included a reduction in 
the p^od of "B Delay'' of 112 days for Time Period 1, i.e., the time period beginning on 
February 12, 2003, the date on which a Notice of Appeal was filed by Applicants, and ending on 
June 3, 2003, the date of mailing of an action by the PTO under 35 U.S.C. § 132. 

62. The PTO issued a Notice of Proposed Rule Making on December 28, 2011, in 
which the PTO proposes to clarify the rules of practice to indicate that the period of appellate 
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review under the PTA provisions of 35 U.S.C. § 154(b)(1)(B) begins when jurisdiction over the 
application passes to the BPAI, rather than the date on which a Notice of Appeal to the BPAI is 
filed by the applicants. Proposed Rules, 76 Fed. Reg. 81432, 81437 (Dec. 28, 201 1). 

63. The Notice of Proposed Rule Making states, inter alia^ that the PTO is proposing to 
amend 37 C.F.R. § 1.703(b)(4) to define the period of delay "as the sum of the number of days, if 
any, in the period beginning on the date on which jurisdiction over the application passes to the 
BPAI under § 41.35 of this title and ending on the date of a final decision in favor of the 
applicant by the BPAI or by a Federal court in an appeal under 35 U.S.C. 141 or a civil action 
under 35 U.S.C. 145.'' Proposed Rules, 76 Fed. Reg. at 81435. 

64. The period of delay calculated under 37 C.F.R. § 1.703(b)(4) for the '092 patent 
should be 0 days, i.e.. Time Period 1 should not be excluded fi'om the period of "B Delay," 
because the filing of the Notice of Appeal did not result in jurisdiction over the '288 application 
passing to the BPAI. 

65. Accordingly, the PTA calculation for the '092 patent should not include a reduction 
in the period of "B Delay" of 1 12 days, i.e., the period of "B Delay ' should include Time Period 
I, such that the period of "B Delay" as calculated by the PTO should be increased by 1 12 days. 

Time Period 2 - "B Delay" Calculation Relating to Interference 

66. 35 U.S.C. § 154(b)(1)(B) states that the period of delay due to the failure of the 
PTO to issue a patent within 3 years after the actual filing date does not include '"any time 
consumed by a proceeding under section 135(a)." An interference is a proceeding under 35 
U.S.C. § 135(a). 

67. 37 C.F.R. § 1.703(b)(2) states that the period of adjustment under § 1.702(b) does 
not include "[t]he number of days, if any, in the period beginning on the date an interference was 
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declared or redeclared to involve the application in the interference and ending on the date that 
the interference was terminated with respect to the application.'' 

68. Accordingly, if the period of "B Dela/' includes Time Period 2, i.e., the period 
beginning on August 15, 2006, the date on which an interference involving *288 application was 
declared by the PTO, and ending on September 1 5, 2008, the date the PTO has determined to be 
the termination date of the interference involving the '288 application, then the PTA calculation 
for the '092 patent should include a reduction in the period of ''B Delay" of 763 days for Time 
Period 2. 

Time Periods 3-6 - **B Delay'* Calculation Relating to Filing of RCE 

69. 35 U.S.C § 154(b)(1)(B) states that the period of delay due to the failure of the 
PTO to issue a patent within 3 years after the actual filing date does not include ''any time 
consumed by continued examination of the application requested by the applicant under section 
132(b)." 

70. In contrast to 35 U.S.C. § 154(b)(1)(B), 37 C.RR. § 1.703(b) states that the period 
of time after the filing of an RCE is not to be considered in calculating the patent term 
adjustment under 37 C.F.R. § 1.702(b). Specifically, 37 C.F.R. § 1.703(b)(1) states that the 
period of adjustment does not include "the sum of . . . [t]he number of days, if any, in the period 
beginning on the date on which a request for continued examination of the application under 35 
U.S.C, 132(b) was filed and ending on the date the patent was issued." 

71 . In calculating the period of "B Delay,*' the PTO erroneously subtracted Time Period 
3, Time Period 4, Time Period 5, and Time Period 6. In effect, the PTO excluded fi-om the 
period of "B Delay" all of the time after the filing of the first RCE by Applicants until the 
issuance of the *092 patent. 
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72. However, 37 C.F.R. § 1.703(b) is in conflict with 35 U.S.C. § 154(b)(1)(B). In 
particular, unlike 35 U.S.C. § 154(b)(1)(B), 37 C.F.R. § 1.703(b) indicates that the period of time 
after the filing of a RCE is not to be considered in calculating the patent term adjustment under 
37 C.F.R. § 1 .702(b). Thus, while the determination of patent term adjustment is controlled by 
35 U.S.C. § 1 54, which contains no such exclusion of the time period from the filing of an RCE 
until the issue of the patent for purposes of calculating the PTA, 37 CF.R. § 1 .703(b) cuts off the 
PTA period under 35 U.S.C. § 154(b)(1)(B) with the filing of an RCE. 

73. 37 C.F.R. § 1.703(b) should not control the determination of the PTA under 35 
U.S.C. § 154(b)(1)(B) to the extent that the provisions of 37 C.F.R. § 1.703(b) conflict with the 
provisions of 35 U.S.C. § 154(b)(1)(B). 

74. The period of "B Delay" should include Time Period 3, i.e., the period of time from 
the filing of the first RCE (i.e., December 2, 2004) until the mailing of the first Notice of 
Allowance (i.e., July 27, 2009), excluding the overlap with Time Period 2, i.e., the period of time 
for the interference. 

75. The period of "B Delay" should include Time Period 4, i.e., the period of time ftiom 
the mailing of the first Notice of Allowance (i.e., July 27, 2009) until the filing of the second 
RCE (i.e., September 23, 2010). 

76. The period of "B Delay" should include Time Period 5, i.e., the period of time from 
the filing of the second RCE (i.e., September 23, 2010) until the mailing of the second Notice of 
Allowance (i.e., July 25, 201 1 ). 

77. The period of "B Delay" should include Time Period 6, i.e., the period of time fix)m 
the mailing of the second Notice of Allowance (i.e., July 25, 201 1) until the date of issuance of 
the *092 patent (i.e., December 6, 201 1 ). 
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78. 37 CF.R. § 1 .702(b) indicates that "[a]ny delay in the processing of the application 
by the Office that was requested by the applicant^^ is not to be included in the consideration of 
the 3 -year pendency guarantee. 

79. Even assuming that the filing of an RCE is a delay in the processing of the 
application requested by the applicant, the subsequent indication by the PTO that the application 
is allowable ends such a delay and causes the application to be ''back on track^ with respect to 
typical prosecution in the absence of an RCE. 

80. Under such an interpretation, the time period from an indication of allowability by 
the PTO and ending on the date the patent issued does not constitute "[a]ny delay in the 
processing of the application by the Office that was requested by the applicant," such that the 
time period from an indication of allowability by the PTO and ending on date the patent issued 
should not be excluded from calculation of the period of "B Delay." 

81. Under such an interpretation, the filing of an RCE would cause the period of "B 
Delay" to include the period of time firom one day after the 3-year pendency anniversary and 
ending on the date the patent issued minus the period of time fi-om the filing of the RCE until the 
indication of allowability by the PTO (as opposed to ending on the patent issuance date). In 
other words, under such an interpretation, the period of "B Delay" would stop with the filing of 
an RCE by an applicant but would start again with the indication of allowability by the PTO 
because the application is ''back on track." 

Correct Calculation of "B Deiav^ 

82. The correct **B Delay" calculation should be 2,340 days when the period of B delay 
currently calculated by the PTO (i.e., 430 days) is adjusted to include (a) Time Period 1, i.e., the 
1 12 days for the period begirming on February 12, 2003, the date on which a Notice of Appeal 
was filed, and ending on June 3, 2003, the date of mailing of an action under 35 U.S.C. § 132, 
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(b) Time Period 3, i.e,, the 1,698 days for the period beginning on December 2, 2004, the date on 
which a first RCE was filed, until July 27, 2009, the date of mailing of a first Notice of 
Allowance, excluding overlapping Time Period 2, i.e., the 763 days for the period beginning on 
August 15, 2006, the date on which an interference involving '288 application was declared by 
the PTO, and ending on September 15, 2008, the date the PTO has determined to be the 
termination date of the interference involving the *288 application, (c) Time Period 4, i.e., the 
423 days for the period beginning on July 27, 2009, the date of mailing of a first Notice of 
Allowance, until September 23, 2010, the date on which a second RCE was filed, (d) Time 
Period 5, i.e., the 305 days for the period beginning on September 23, 2010, the date on which a 
second RCE was filed, until July 25, 201 1, the date of mailing of a second Notice of Allowance, 
and (e) Time Period 6, i.e., the 135 days for the period beginning on July 25, 201 1, the date of 
mailing of a second Notice of Allowance, and ending on December 6, 201 1, the date the '092 
patent issued (i.e., 430 days +112 days + 1698 days - 763 days + 423 days + 305 days + 135 
days = 2,340 days). 

Calculation of Overlap in PTO Delay 

83. The PTO's patent term adjustment calculation indicates that the total "C Delay'' is 

763 days. 

84, When the period of "B Delay" is corrected to include the period from the day after 
the date that is three years after the date on which the '288 application was filed (i.e., June 9, 
2003) through the date the '092 patent issued (i.e., December 6, 201 1), the entire period of "A 
Delay" (i.e., 1,890 days) overlaps with either "B Delay" or '^C Delay,'' such that the total number 
of overlapping days between the "A Delay" and "B Delay" and between the '*A Delay" and '"C 
Delay" is 1,890 days. 



15 



Case 1 :12-cv-00607-GBL-TCB Document 1 Filed 06/01/12 Page 16 of 23 PagelD# 16 



85. When the period of "B Delay" includes a reduction for the period of time from the 
filing of the first RCE (i.e., from December 2, 2004) until the mailing of the first Notice of 
Allowance (i.e., until July 27, 2009), and the period of time fi:om the filing of the second RCE 
(i.e., from September 23, 2010) until the mailing of the second Notice of Allowance (i.e., until 
July 25, 2011), 62 days of "A Delay" overlap with "B Delay," and 763 days of "A Delay" 
overlap with "C Delay," such that the total number of overlapping days between the "A Delay" 
and "B Delay" and between the *'A Delay" and "C Delay" is 825 days. 

86. When the period of "B Delay" includes a reduction for the period of time fix)m the 
filing of the first RCE (i.e., from December 2, 2004) until the mailing of the second Notice of 
Allowance (i.e., until July 25, 2011), 62 days of "A Delay" overlap with ''B Delay," and 763 
days of '^A Delay" overlap with "C Delay," such that the total number of overlapping days 
between the "A Delay" and "B Delay" and between the "A Delay" and "C Delay" is 825 days. 

87. When the period of "B Delay" includes a reduction for the period from December 2, 
2004, the date on which a first RCE was filed, through December 6, 201 1, the date the '092 
patent issued, 62 days of •'A Delay" overlap with '3 Delay," and 763 days of *'A Delay" overlap 
with "C Delay," such that the total number of overlapping days between the "A Delay" and "B 
Delay" and between the "A Delay" and "C Delay" is 825 days. 

Calculation of Applicant Delav^ 

88. The PTO's PTA calculation indicates that the total '^Applicant Delay" under 37 

C.F.R.§ 1 .704 is 449 days. 

89. The PTO's PTA calculation indicates an '"Applicant Delay" of 92 days ftx)m May 
21, 2001, the day after the date that is three months afrer the date of mailing of a Restriction 
Requirement, through August 20, 2001, on which date a Reply to Restriction Requirement was 
filed by Applicants. 
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90. The PTO's PTA calculation indicates an ''Applicant Delay" of 86 days from 
Febraary 7, 2002, the day after the date that is three months after the date of mailing of an Office 
Action, through May 3, 2002, on which date a Reply to Office Action was filed by Applicants. 

91. The PTO's PTA calculation indicates an Applicant Delay'' of 91 days fit)m 
November 14, 2002, the day after the date that is three months after the date of mailing of an 
Office Action, through February 12, 2003, on which date a Notice of Appeal was filed by 
Applicants. 

92. The PTO's PTA calculation indicates an "Applicant Delay" of 90 days from 
September 4, 2003, the day after the date that is three months after the date of mailing of an 
Office Action, through December 2, 2003, on which date a Reply to Office Action was filed by 
Applicants. 

93. The PTO's PTA calculation indicates an "Applicant Delay" of 90 days fix)m 
September 4, 2004, the day after the date that is three months after the date of mailing of an 
Office Action, through December 2, 2004, on which date a Request for Continued Examination 
was filed by Applicants. 

94. Other than the circumstances described above, there have been no circumstances 
that could reasonably be construed as a failure of Applicants to engage in reasonable efforts to 
conclude processing or examination of this application. 

Correct PTA Calculation 

95. When the period of "B Delay" is corrected to include the period from the day after 

the date that is three years after the date on which the '288 application was filed (i.e., June 9, 
2003) until the date the *092 patent issued (i.e., December 6, 201 1), the correct PTA is 2,654 
days. The correct PTA represents the combination of (1) the examination delay of 1,890 days by 
the PTO under 37 C.F.R. §§ 1.702(a) and 1.703(a), (2) the examination delay of 2,340 days by 
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the PTO under 37 C.F.R. §§ 1 .702(b) and 1 .703(b), and (3) the examination delay of 763 days by 
the PTO under 37 C.F.R. §§ 1.702(c)-(e) and 1 .703(c)-(e), minus 1890 overlapping days between 
the '^A Delay' and ''B Delay," and the Delay" and "C Delay " minus 449 days of "Applicant 
Delay" under 37 C.F.R. § 1 .704 (i.e., (1,890 + 2,340 + 763) - 1 890 - 449 = 2,654). 

96. If the period of "B Delay" is corrected to include the period from the day after the 
date that is three years after the date on which the '288 application was filed (i.e., June 9, 2003) 
through the date the '092 patent issued (i.e., December 6, 201 1), minus the period of time from 
the filing of the first RCE (i.e., from December 2, 2004) until the mailing of the first Notice of 
Allowance (i.e., until July 27, 2009), and minus the period of time from the filing of the second 
RCE (i.e., from September 23, 2010) until the mailing of the second Notice of Allowance (i.e., 
until July 25, 201 1 ), then the PTA would be 2,479 days. This PTA represents the combination of 

(1) the examination delay of 1,890 days by the PTO under 37 C.F.R. §§ 1.702(a) and 1.703(a), 

(2) the examination delay of 1,100 days by the PTO under 37 C.F.R. §§ 1.702(b) and 1.703(b), 
and (3) the examination delay of 763 days by the PTO under 37 C.F.R. §§ 1 .702(c)-(e) and 
1.703(c)-(e), minus 825 overlapping days between the "A Delay" and "B Delay," and the "A 
Delay" and "C Delay," minus 449 days of "Applicant Delay" under 37 C.F.R. § 1.704 (i.e., 
(1,890 + 1,100 + 763) - 825 - 449 = 2,479), 

97. If the period of "B Delay" is corrected to include the period from the day after the 
date that is three years after the date on which the '288 application was filed (i.e., June 9, 2003) 
through the date the '092 patent issued (i.e., December 6, 201 1), minus the period of time ftx)m 
the filing of the first RCE (i.e., fix)m December 2, 2004) until the mailing of the second Notice of 
Allowance (i.e., until July 25, 201 1), then the PTA would be 2,056 days. This PTA represents 
the combination of (1) the examination delay of 1,890 days by the PTO under 37 C.F.R. §§ 
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1.702(a) and 1.703(a), (2) the examination delay of 677 days by the PTO undar 37 C.F.R. §§ 
1.702(b) and 1.703(b), and (3) the examination delay of 763 days by the PTO under 37 C.F.R. §§ 
1.702(c)-(e) and 1.703(c)-(e), minus 825 overlapping days between the "A Delay" and "B 
Delay," and the "A Delay" and "C Delay," minus 449 days of "Applicant Delay" under 37 
C.F.R. § 1.704 (i.e., (1,890 + 677 + 763) - 825 - 449 = 2,056). 

98. If the period of "B Delay" includes a reduction for the period from the date on 
which a first RCE was filed (i.e., December 2, 2004) through the date the '092 patent issued (i.e., 
December 6, 201 1), then the PTA would be 1,921 days. This PTA represents the combination of 

(1) the examination delay of 1,890 days by the PTO under 37 C.F.R. §§ 1.702(a) and 1.703(a), 

(2) the examination delay of 542 days by the PTO under 37 C.F.R. §§ 1 .702(b) and 1 .703(b), (3) 
the examination delay of 763 days by the PTO under 37 C.F.R. §§ 1.702(c)-(e) and 1.703(c)-(e), 
minus 825 overlapping days between the "A Delay" and "B Delay," and the "A Delay" and "C 
Delay," minus 449 days of "Applicant Delay" under 37 C.F.R. § 1.704 (i.e., (1,890 + 542 + 763) 
-825 - 449= 1,921). 

99. The PTO's determination of the PTA for the '092 patent was arbitrary, capricious, 
an abuse of discretion, or otherwise not in accordance with law under 5 (J.S.C. § 706(2)(A). 

CLAIM FOR RELIEF 

100. The allegations of paragraphs 1-99 are incorporated in this claim for relief as if 
fully set forth herein. 

101. The PTA for the '092 patent, as determined by the Defendant under 35 U.S.C. § 
154(b) and listed on the face of the '092 patent, is 1.597 days. See Exhibit A at 1. 
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102. Under 35 U.S.C. § 154(b)(1)(A), Plaintiflf is entitled to an adjustment of the term of 
the *092 patent of 1,890 days, the number of days attributable to PTO examination delay (*'A 
Delay"). 

103. Under 35 U.S.C. § 154(b)(1)(B), Plaintiff is entitled to an adjustment of the term of 
the "092 patent of 1 12 days, which is the number of days for the period beginning on February 
12, 2003, the date on which a Notice of Appeal was filed, and ending on June 3, 2003, the date 
of mailing of an action under 35 U.S.C. § 132 ("B Delay''). 

104. Under 35 U.S.C. § 154(b)(1)(B), Plaintiff is entitled to an adjustment of the term of 
the *092 patent of 1,698 days, which is the number of days for the period beginning on 
December 2, 2004, the date on which a first RCE was filed, until July 27, 2009, the date of 
mailing of a first Notice of Allowance, excluding 763 days for the period beginning on August 
15, 2006, the date on which an interference involving '288 application was declared by the PTO, 
and ending on September 1 5, 2008, the date the PTO has determined to be the termination date 
of the interference involving the '288 application ("B Delay"). 

105. Under 35 U.S.C. § 154(b)(1)(B), Plaintiff is entitled to an adjustment of the term of 
the *092 patent of 423 days, which is the number of days for the period beginning on July 27, 
2009, the date of mailing of a first Notice of Allowance, until September 23, 2010, the date on 
which a second RCE was filed (' B Delay"). 

106. Under 35 U.S.C, § 154(b)(1)(B), Plaintiff is entitled to an adjustment of the tenn of 
the '092 patent of 305 days, which is the number of days for the period beginning on September 
23, 2010, the date on which a second RCE was filed, until July 25, 201 1 , the date of mailing of a 
second Notice of Allowance ("B Delay"). 
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107. Under 35 U.S.C. § 154(b)(1)(B), Plaintiff is entitled to an adjustment of the tenm of 
the *092 patent of 135 days, which is the number of days for the period beginning on July 25, 
201 1 , the date of mailing of a second Notice of Allowance, and ending on December 6, 20 1 1 , the 
date the '092 patent issued ("B Delay"). 

108. 35 U.S.C. § 154(b)(2)(A) provides that "to the extent that periods of delay 
attributable to grounds specified in paragraph [b](l) overlap, the period of any adjustment . . . 
shall not exceed the actual number of days the issuance of the patent was delayed." In iVyeth v. 
Dudas, 580 F, Supp. 2d 138 (D.D.C. 2008), the Court explained that for purposes of identifying 
"overlap" between "A Delay" and "B Delay" under 35 U.S.C. § 154(b)(2)(A), the "period of 
delay" for "B Delay" begins when the PTO has failed to issue a patent within three years, not 
before. 

109. In accordance with Wyeth^ the correct patent term adjustment imder 35 U.S.C. 
§ 154(b)(1) and (2) is the sum of the "A Delay" and "B Delay" and "C Delay" (1,890 + 2,340 + 
763 = 4,993 days) reduced by the number of days of "A Delay" that overlaps with "B Delay," 
and the number gf days of "A Delay" that overlaps with "C Delay," (1,890 days) and reduced by 
the number of days of applicant delay (449 days) for a net adjustment of 2,654 days. 

110. If the period of "B Delay" is corrected to include the period from the day after the 
date that is three years after the date on which the '288 application was filed (i.e., June 9, 2003) 
through the date the *092 patent issued (i.e., December 6, 201 1), minus the period of time from 
the filing of the first RCE (i.e., firom December 2, 2004) until the mailing of the first Notice of 
Allowance (i.e., until July 27, 2009), and minus the period of time from the filing of the second 
RCE (i.e., from September 23, 2010) until the mailing of the second Notice of Allowance (i.e., 
until July 25, 201 1), then the correct patent term adjustment under 35 U.S.C. § 154(b)(1) and (2). 
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in accordance with Wyeth, is the sum of the "A Delay" and ''B Delay" and Delay" (1,890 + 
1,100 + 763 = 3,753 days) reduced by the number of days of "A Delay" that overlaps with "B 
Delay," and the number of days of "A Delay" that overlaps with "C Delay," (825 days) and 
reduced by the number of days of applicant delay (449 days) for a net adjustment of 2,479 days. 

111. If the period of **B Delay" is corrected to include the period from the day after the 
date that is three years after the date on which the '288 application was filed (i.e., June 9, 2003) 
through the date the '092 patent issued (i.e., December 6, 201 1), minus the period of time from 
the filing of the first RCE (i.e., from December 2, 2004) until the mailing of the second Notice of 
Allowance (i.e., until July 25, 2011), then the correct patent term adjustment under 35 U.S.C. 
§ 154(b)(1) and (2), in accordance with Wyeih, is the sum of the "A Delay" and ''B Delay" and 
"C Delay" (1,890 + 677 -f 763 = 3,330 days) reduced by the number of days of "A Delay" that 
overlaps with "B Delay,'' and the number of days of "A Delay" that overlaps with "C Delay," 
(825 days) and reduced by the number of days of applicant delay (449 days) for a net adjustment 
of 2,056 days. 

112. If the period of ''B Dela/^ includes a reduction for the period from the date on 
which a first RCE was filed (i.e., December 2, 2004) through the date the *092 patent issued (i.e., 
December 6, 201 1), then the correct patent term adjustment under 35 U.S.C. § 154(b)(1) and (2), 
in accordance with Wyeih, is the sum of the "A Delay" and "B Delay" and "C Delay" (1,890 + 
542 + 763 = 3,195 days) reduced by the number of days of 'A Delay" that overlaps with ''B 
Delay," and the number of days of "A Delay" that overlaps with *'C Delay," (825 days) and 
reduced by the number of days of applicant delay (449 days) for a net adjustment of 1 ,921 days. 
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1 13. The Director's determination that the *092 patent is entitled to only 1,597 days of 
patent term adjustment is arbitrary, capricious, an abuse of discretion, or otherwise not in 
accordance with the law and in excess of statutory jurisdiction, authority, or limitation. 

PRAYER FOR RELIEF 

WHEREFORE, Plaintiff demands judgment against Defendant and respectfully requests 
that this Court enter Orders: 

A. Changing the period of PTA for the '092 patent from 1 ,597 days to 2,654 days, 
and requiring Defendant to extend the term of the *092 patent to reflect the 2^654-day PTA; 

B. Granting such other and further relief as the nature of the case may admit or 



require and as may be just and equitable. 



Dated: June 1,2012 




rJiremy M. Jiy 
'irginia Stm^ar No. 3 V 

Leydig, Vorr & Mayer, PC 

700 Thirteenth Street N. W., Suite 300 
Washington, D.C. 20005-3960 
Tel: (202) 737-6770 
Fax: (202) 737-6776 
E-mail: jjay@leydig.com 



Attorney for Plaintiff 
Human Genome Sciences, Inc, 
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,Apr30. 2007. 

Re-dec laxaiion of Interference in Patent Interference 105.485. Filed 
in the United Stales Patent Office on .Aug. 31, 2(X)7. 
Yu Exhibt! List submitted by Human Genome Sciences, Inc. in Patent 
Interference 105.485 as of Nov. 28. 2007. 

Browning Danonstrative tthibits submined by Biogen, Inc. in 
Patent Interference 105.4S5. 

Browning combined jnotions 2 to 10 sutHniticd b>' Biogen. Inc. in 
Patent Interference 105.485. 

Browning combined replies subnined by Diogen. Inc. in Patent 
Interference 105,485. 

Yu Demonstralivt; Exhibits submitted by Human Genome Sciences. 
Inc. in Patent Interference 105,485. 

Yu combined motions I to 6 siibmirtcd by Human Genome Sciences, 
Inc. in Patent tnterference 105.485. 

Yu combined c^)positior»s 1 lo 7 submiaod by Human Genome Sci- 
ences. Inc. in Patent Interference 105.485. 

Dedaralion of Amy Orr dated Nov. 27. 2007 in suppon of^'u et al. in 
Patent Interference 105,485. 

Declaration of Btegie Lee dated Nov. 27. 2007 in support of Yu et al. 
in Patent Interference 105.485. 

Dedaral ion of David LaFIeur dated Nov. 27. 2007 in suppon or\u et 
al. in Patent Interference 105.485- 

Declaration of Ding Liu dated .Nov. 27, 2007 in support ofV^i el al. in 
Patent Interference 105.485. 
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i:>eclirai(On ofBh'f Boiitl'ArtI ttilcd No\- 27. 2001 in Mipporl ol Yii d 
al. in Palcni Inrcrfcrcncc I05.4SS, 

Markcil-up copy of DcclarAtion of Dr. Frilz Mclchcrs d;i(cd Jan. 16. 
2lt)l in siippod of Browning trt nl. in Patenl Inlorfcrence KI5.4SS. 
DeclarnrionofDiCmo-f iangYii (Liied Nov. 27. 2007 in support oH'ti 
el al. in Paicm Inter feience 105.485- 

Declaraiio'n of Jeirrej-Carrdl dated Kov 21. 2007 in support ofYu ct 
al. in Palenl Inlcrfcicnce 105,485. 

Dtri;taj<aiun ofKxyblyna Picri Ualcd Nov, 27. 2007 in iupfxifl yl'Yu ct 
al. in PatenI InecrlVrrtmce I05.4i;5. 

i>eclar<Uion of Laui ie Biwcr dated Nov. 2 S. 2007 in stip|wn ol'Yu d 
al- in Patent Interference 105,4X5. 

Marlced-upcopyofDeclnralionofDi. MarkS.Schlissehlaiedi^ec. J. 
2006 in support of Broxv-ningel al. in Patent Interlerencc 105*485. 
Declaralton of Meghan Birkholzdaicd Nov. 27. 2007 in support oPi'ii 
cl al. in Patent Interference 105,485. 

Dcclamtton of Michael l-'annon ilaied Nov. 27. 2007 in sitppon ofYii 
cl al. in Paten I Interference 105.485. 

Declaration of Dr <!)rnelb Belvedere dated Nov 27. 2007 in support 
ofYii Cl al. in P.tlcnt InterlcrerKrc 105.485- 

Dcelaratton of Dr. Rein hard Eh nor dated Nov 2 1. 2007 in support of 
Yii el aJ . i n Pal eni I ntc r t'erc nee 105, 48 5 . 

Dtrclaraiion ol'Scott Conkltn dated Nov. 26. 2007 in support of Yii et 
al- in Patent Interference 105.485, 

I^cchtiiil ion of William Deirick ilaietl Nov. 28, 20Q7 jn suppun ol'Yu 
el al. in Patent Imerlercnce 1 05.485. 

Second Declaration of Dr. Randolph J. Noelle dated Nov. 28, 2007 in 
suf>|X>rt of Yu ct al. in Patent Intcrterence I0.*i,485. 
Dcclaj-alionof Dr. David lltlben daJcil Nov. 27. 2007 in siippoil of^'u 
et al. in Pnient InterfeicDce I05.4N5. 

Declaration of Dr. Paul Motjre dated Nov. 26. 2007 in support ofYu 
el al- in Patent Inlerference (05.485. 

Iranscript of Deposition of Dr. Paul Moore in Pateni Interference 
I0.*i.485 dated Jam 4. 20US. 

Transcript of Deposition of Dr. David llilbcn in Patent Imcrfcrence 
105,485 dale*! Jan. 5, 2008 

Transcript of Deposition of JcfJrey Ca/icll in Patent Interference 
105.485 datcti Feb. 12. 2008. 

Transcript of Deposition of K/yslyna Pieii in l^ienl Inlerfercnte 
I05.4S5 dated Feb. 12. 200S 

Transcript of Deposit ion of Dr. Rein hard Ebncrin Patent Interference 
105,485 dated Feb. 15, 2008- 

Trajiscripl of Deposition of Guo- Liang Yu in Patent Interference 
105.485 dated Jan. 4, 2008. 

Transcrip( of Deposition of.'XmyOrrin Patent Interference 105.485 
daled Feb. 22. 2008, 

Transcript of Deposition of Dr. Randolph Noelle in Palent Interfer- 
ence 105.485 dated Feb. 26. 2008. 

TranscripC of Deposition of hleanor UoutTard in Patent Jnterfcrcnce 
105.485 dated Feb. 28, 2008. 

Defendaat's Notice of Experimenls in Reply submitted b>' Huntan 
(Jenoine SciexKes in support of Hutnan Genome Sciences in UK 
Revocation suit HC06CO2687. 

Work up experiments in relation to Defendant's Notice of Experi- 
ments in Reply submitted by Human Genuine Sciences in support of 
Human Genome Sciences in UK Revocation suit 1IC06CO2687- 
Clnimanrs notice of experiments submincd by Eli Lilly against 
Human Genome Sciences in UK Revocation suit HC06CO2687. 
Defendant's response to claimant's notice of experiments submitled 
by Human Genome Sciences in support of Htiman Genome Sciences 
in UK Revocation suit HC06CO2687. 

AligzuTtent of BLyS and Eli Lilly's sequences submitted in UK Revo- 
cation arit HC06CO2687 dated Nov. 29, 2007. 
Technician's precis of notice of the notice of experiments submitted 
in UK Revocation suit HC06CO2687- 

Application Notice submitted by Human Genome Sciences in sup- 
port of Human Genome Sciences in UK Revocation suit 
HC06CO26S7 dated Nov. 2, 2006. 

International Preliminao' Exam Report submitted by Human 
Genome Sciences in support of Human Genome Sciences in UK 
Revocation suit HC00tO26b7 daled Dec. 20, 1998. 



OfTicc communication from Euiopean Paieni Otiice submit tcti by 
Huinnn Genome Sciences in sttppon of Human Genome Sciences in 
UK Revocation suit HC'06CO26S7 ilaled May 5. 2002. 
Huinan Genome Sciences* response to Otfice communication froin 
h'liropcan Patent Otl&cc submitted by Human Genome Sciences in 
support of Ilun^xn Genome Sciences in L'K Revocation suit 
IK 060026S7 dated May 30. 2002. 

OlTice comimuiication from Eiuopean Patent C>tlicr submitted b>' 
Human Genome Sciences in support of Human Genome Sciences in 
UK Revocation suit HC"06CO2687 dated Jan. 17. 200.v 
Human Genome Sciences. Inc. response to oliicc comjiumication 
from European Intent Office saibmined by Human Gennine .Scicnccit 
in support of HufTcu) Genome Sciences in LIK Re\ocaJion suit 
IICX)6C026S7 dated Jan. 17. 2003. 

Officc Conruminicalion European Patent Office sttbrmttcd by Hmnan 
Genome Sciences; in suppun of Human Genome Sciences in UK 
Revocation suit IIC06CO26S7 dated Jun. 30, 2004. 
Tiaascripf of Examiner Interview- dated Oct. 1. 200^ subinined by 
I 111 man Genome Sciences in support of Hiunan Genuine Sciences in 
IfK Revocation suit HC06C O26S7. 

Human Genome Response to Examiner Interview of Oct. 1 . 2004 
submit leil by Human Genuine Sciences in suppon of Human 
Genome Sciences in UK Revocation suit HC.'06CO2687 and dated 
Oct 4. 2004. 

Office CoJTununication Etrropean Patent Office submitted by Hiunan 
Genome ScieiKes in support of Huinan Getwme ScieiKes in UK 
Revocation suit HC06CO2687 daled Oct. 13, 20O4 
Huinan Genome Sciences. Ijk- response to office comimmication 
from European Patent Office submincd by Human Genome Sciences 
in suji^rl of Human Genome Sciences in UK Revocation suit 
HC06C O26S7 dated Nov. 30. 2004. 

Human Genome Sciences ajtiended c!aims and specification subinit- 
ted by Human Genome Sciences In support of Human Genome 
Sciences in UK Revocation .suit Hf 06rO2687 dated Nov. 30. 20O4. 
Notice of Intent to Gnml EP patent No. 0 939 845 submitted by 
Unman Genome Sciences in support of Iliunan Genome Sciences In 
LJK Revocation suit HC06CO26S7 daled Jan. 28. 2005. 
Hiiirvin Genome Sctencetf response to Notice of Intent lu Grant 
submitted by Huinan Genome Sciences in support of Huinan 
Genome Sciences in irK Revocation suit HC06CO2687 daicd Jun. 7. 
2005. 

Transcript of hearing of Nov. 8, 2006 in UK Revocation suit 
HC06CO26S7. 

Transcript of hearing of Nov. 9. 2006 in UK Revocation suit 
HCX»6C'02687. 

Defendant's civil cvidcocc act notice submitted by Human Genome 
Sciences in sitpport of Human Genome Sciences in UK Revocation 
suit HC06CO26S7 dated Jun. 1 . 2007- 

Defendant's civil evidence act notice submitted by Human Genonne 
Sciences in support of Human Genome Sciences in UK Revocation 
suit HC06CO26S7 dated Nov, 29. 2007. 

Claimant's civil evidence act notice submitted by Eli Lilly in support 
of Human Genome Sciences in UK Revocation suit HC06CO2687 
dated Jun. I,20U7. 

Defendant's civil evidence act notice submitted by Human Genome 
Sciences in support of Human Genome Sciences in LIK Revocation 
suit HC06CO2687 dated Dec. 7, 2007. 

Cbimant's Further Information concerning the statement of opposi- 
tion submitted by Eli Lilly in UK Revocation suit HC06CO26S7 
daled .May 4, 2007. 

Claimant's staiement of case rdiling to SWISS-PROT submitted by 
Qi Ully in UK Revocation sm't HC06CO26S7 dated Nov. 30, 2006. 
Defendant's conditional application to further amend claim 1 5 sub- 
mitted by Human Genome Sciences tn UK Revocation suit 
HC06CO2687. 

Claimant's grounds for opposition to further amend cbim IS sub- 
mined in UK Revocation suit HC06CO26S7. 
Corre^ndenoe betv^een Human Genome Sciences and the United 
Kingdom Patent Office submitted by Eli Lilly in UK Revocation suit 
HC06CO2687, 

Defendant's amended response to claimant's request for further 
information sutsnitted by Human Genome Sciences in UK Revoca- 
lion suit HC0GCO26K7. 
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Defendant's response fo claiinani *s noikc to admit submincd in I IK 
Revocation suii HC06C'(.)3687. 

Dcl'trndaol 's rtrz^ponse lo cLiimani *s scvonil icqticil lor fitrlhef intor- 
inattot) subiniUcd io UK Revocation suit HC06tW2fiS7. 
Documcnis handod up liiiring trial in UK Rcvocaiioti suit 
HC06CO2687. 

Claimant's response to defendant's notice of experiments in reply 
siibmitlctJ by Eli Lilly in UK Revocation suit llCOrifO^^S? daicd 
Nov. 30, 2006. 

Claims from EP Pateni 0 9,19 i<04 subinittcti by lluinan GenonK* 
Sciences in support ofHutnaji Gcnonw Sciences in UK Revocation 
suit HC06CO2687. 

Aniended claims subinitfcd b>- HuiTuin Gcnoinc fkience^ in support 
of Human Genome .ScieiKes in l.'K Revocation suit IK ■n6C<;)26S7 
Human Gcnojnc Sciences* response to request to nil end oral hearings 
in UK Revotaiion suit HC06CO26S7 tlUed Jun. 30. 2()04. 
Human Genome Sciences' Opening 'Viguments in IfK Revocation 
suit HC06CO2687. 

Human Genome Sciences* Closing Arguments in I IK Revt>c;i[ion 
suit HC06CO26S7. 

Eli Lilly's Opening .Aj^ujncnts in VK Revocation suit 
HC06CO2687. 

Eli Lilly's Closing Arguments in UK Revocation siiil IK.06CO26t{7. 
Order Confirming Claimant's Undent king Nol to Infringe siihumtied 
in LJK Revocation suit lK'0fiCO26S7. 

Order for Directions submiltcnl in IfK Rcvocalion suit 
HC06CO26S7. 

Order of Mr. Justice Puitifrey subinined in UK Revocation suit 
HC06CO2Ci87. 

Order of Mr. Justice Warren subinirtctl in I (K Rc\ oca lion suit 
HC06CO26S7. 

Particulars of the Claim submitted in UK Re\ocaiion suit 
HC06CO26S7 

Re-reajnendeil ground"; of invalidity Mibmtned by Hi I illy In UK 
Revocation suit HC06( O26S7. 

Statement of Opposition s*ibmilted by Eli Lilly in UK Revocation 
suit HC06CO265!7. 

DefenJanl Slalcitlcnl ofReiisons tu amend the ulaims of EP Palcnl 
No. 0 939 S04 submitted by Human Genome Sciences in UK Rex-o- 
cation suit HC06CO2687. 

Table of relevant scientific papers submitted in UK Revocation suit 
HC06CO2687. 

Tabic of sclcclcd passages from EP Pateni No. 0 939 804 submitted 
in UK Revocation suit HC06CO26S7. 

BioTheiapeutic Overview submitted in UK Revocation suit 
HC06CO2687. 

Cambridge Antibody Technology wdasite printed Mar. 7. 2007 sub- 
mitted in UK Revocation suit HC06CO2687. 
EFPIA website printed Sep. 12, 2007 submitted in UK RcvocaJion 
suit HC06CO2687. 

Eli Lilly website submitted in Uk Revocation suit HC06CO2687- 
EMEA 2007 Antibody guidelines submitted in UK Rex'ocation suit 
HC06CO2687. 

Wikipedia page submitted by Eli Lilly in UK Revocation suit 
HC06CO2687. 

Mobitech website submitted in UK Revocation stiit HC06CO2687. 
First Experl Report of Dr. Rolf Apwejler dated May 29, 2007 in 
support of Eli Lilly in UK Revocation stiit irC06CO2687. 
Second Expert Report of Dr Rolf Apwctlcr dated Jun. 23, 2007 in 
support of Eli Lilly in UK Revocation suit HC06O02687. 
Fourth Expert Report of Dr. Rolf Apwciler dated Dec. 13, 2007 in 
support of Eli Lilly in UK Revocation suit HC06CO2687. 
Witness Stateinent of Dr. David E. Cash dated Nov. M. 2006 in 
support of Human Genome SciexKcs in LfK Revocation suit 
HC06CO2687. 

Witness Statement of Chiiste Pennachio dated Apr 23, 2007 in 
support of Human Genome Sciences in UK Revocation suit 
HC0GCO2687. 

Witness Statement of Christa Pennachio dated May 1 5. 2007 in 
support of Eli Lilly in UK Revocation suit HC06CO2687. 
Transcripts of trial days I to 13 ofUK Revocation suit HC06CO2687. 
Witness Statement of Dr. Stuart Fairow dated Jun. i . 2007 in support 
of Human Genoote Sciences in UK Revocalion suit HC06CO2687. 



Witness Siatemcnl of Di. WillL-un F Hcalh dated Jun. 27. 2007 in 

support of Eli Lilly In UK Revocation suit HC06CO2687. 

Firsi Wiiness Staicmeni of Mark Hodgson dated Nov. 6. 2007 in 

.stippon of Fii Lilly in (/K Revocation suit HC06rO2687. 

Second Witness Sialeinent of Mark Hodgson dated Nov. 7. 2007 in 

support of Rli Lilly in UK Revocation suit Hr06rO2687. 

First Expert Report of Dr. Andrew C.R. Martin in support of Human 

Genome Sciences in UK Revocation suil HC06C*O26S7. 

Second E.xperl Ri^rt of Dr. Andrew C.R. M.ulin in support of 

lluiinn GcnoiiK' Sciences in UKJt Revocation suit H COM. 02687. 

I'iis) Expert Report of Dr. Randolph Nodle dated Jiui. I. 2007 in 

siijipoit of Human (ienon»e Sciences in LK Revocation suit 

M(UW< )2(ib7. 

SecomI E-Xpeit Report of Dr. Randolph Noe lie dated Jun. 22. 2007 in 
sitpport of Human Genome Sciences in UK Revocation suit 
ilCti6C026S7. 

first Witness Statement of Dr. Penny X. Gilbert dated No\'. 2. 2006 in 
siip(X)rt of Human Genome Sciences in UR Revocation suit 
HC06CO2687. 

Second Witness Siaieincntof Dr. Penny X. Gilbert dated Nov. 6. 2006 
in support of Huircm Cuinome Sciences in UK Rc^ocalion suil 
HC06c:()26S7 

I'ifst Expert Report of Dr. Jeremy Sakl at va la dntcd May 25, 2007 in 

support of Hli Lilly in UK Revocalion suil HC06CO2687. 

Second Expert Report of Dr. J ereniy Saklatvala tiated Jun. 27, 2007 in 

support of Eli Lilly in UK Revocalion suit HC06CO2687. 

fhird Expert Report of Dr. Jeremy SakJatvala dated Kov. 23. 2007 in 

support of i:ii Lilly in UK Revocation suit HC064 026N7. 

Witness StatcmcTil of S imon Mark Wright dated .Uin. 6, 2007 in 

suj'port of Eluinan GenoiTK Sciences in l"K Rexocaiion suit 

H('00<.U26S7. 

Wiiness Siatemcnl of Elisabeth Gasteiger dated Jim. 12. 2007 in 
.<aippoil <>f Hunnan Genorrw .Sciences in L'K Revocation .uiil 
H(06CO2687. 

Declaration of Dr. Tbi-Sau Migone dated Jul. 1 2, 2007 in support of 
Hmam Genome Sciences in Opposition of EP Patent No. 1 141274. 
Second Declaraliun of Carl F. Ware dated Jam 2S, 2008 in stipport of 
Browning et al. in Patent Interference 105,485. 
Minutes of Oral Proceedings dalcd .Apr. 2. 2007 in Opposition of 
Biogen. Inc. Patent EP 1 146892. 

Biogen Decision dated Nov. 27. 2007 in Opposition of Patent EP 
I146S92. 

Zymogenelics Interlocittoo' Decision dated Nov. 30. 2007 in Oppo- 
sition of Patent EP 1141274. 

Zymogcnetics Prdiininaiy Opinion dated Mar. 1 5. 2007 in Opposi- 
tion of Patent EP 1141274. 

Extended European Search Report. European Application No. 07 01 
274 LO dated Feb. 8. 2008. 

Grounds of Appeal filed by Merck Serono dated Mar. 27, 2008 in 
Opposition of Patent EP 1 146 892. 

Grounds of Appeal submitted by Human Genome Sciences, Inc. on 
Apr. 13. 2009 in Appeal CaseT 18/09-3.3.08 in support of EP Patent 
0939804. 

Human Genome Sciences Observations on Oppositions lo EP 
0939S04 dalcd Apr 2, 2008. 

.Auxiliary Requests 1-12 submilted by Human Genome Sciences, 
Inc. In defense of EP Patent No. 0 939 804 dated May 8. 2008. 
Eli Lilly's ^bmisston in Opposition of EP Patent No. 0 939 804 
including copies of supporting documents D4S-D57- Filed in the 
Euiopean Patent Office on Apr. 2, 2008. 

Eli Lilly's Submission in Opposition of EP ftiicnl No. 0 939 804 
including copies of supporting documents D98-D1 12. Filed tn the 
European Pateni Office on May 30, 2008. 

Scrono's Opposition of EP Patent No. 0 939 804 including copies of 
supporting documents DI -D27. Filed in (he European Pateni Office 
on May 18, 2006. 

Human Genome Sciences* Observations on the Oppositions against 
EP Parent No. 0 939 804 including annexes. Filed in the Eitit)pean 
Patent Ofifice on Apr. 2, 2008- 

Dedaralion of Dr. .Andrew Martin and annexes filed in support of 
Human Genome Sciences' EP Patent No. 0 939 8W dated Mar. 26, 
2008 and filed in the Eoiopean Patent Office. 
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Dec Ural ion of Dr. David Cash and nnnexes filed m iitppon ol'lluman 
Genome Sciences* EP Patcnl No. 0 959 StW dnfcd Mar 6. 200S and 
filed in the European Patent OlTicc. 

DecbinUion of Dr. Randolph Noelle ami annexes fileil in swppon of 

Human Genome Sciences* RP Paient No. 0 V.iO WW ilaied Mar 2?, 

200S and filed in the European Patenl Otfke. 

Declarmion of Dr. Stuan Fajrow and annexes filcij in suppod of 

Human Ocnoim: Sciences* EP PaJeni No. 0 929 S£M dalixl Mar. 25. 

-2008 ami li led in the European Pal en I Oirice. 

l>eclaration of Or Garne« Herrcl (Celsoe III. ftlcd m siipjioii ol 

Huiiian Genome Sciences' liP Paient No. 0 959 i«W ilaietl Apr. 13. 

2009 and filed in the buropcan Paient < )lfk:c- 

Wiloess statement of ('hrista l*anpe Pennacchio and annexes fileil in 

support of Human Genome Sciences* EP Patent No. 0 959 «M liated 

Mar. 25. 2008 ajid filed in the European Paieni Office. 

Lis* of documents, dated May 29. 2O0S lelicd upon in Opposition 

proceedings against Ihtman Genoine Sciences' l:P Pairni No. 0 9j9 

Human Genome Sciences* opposition to Biogcn. Inc. EP Paicnl .N'o. 
I 146892 with annexes CI 5-C2 5. Filcil in ihc tinopcan Patent Office 
on May 10, 2004. 

Scrono's opposition lo Biogen. Inc. KP Patent No. 1 146 S')2. Filed in 
the European Patent Office on May 2 1 . 2004. 
7ymoGenetics' response lo the Oppositions .igainsi ZynnoGenelics 
CP Palenl No. I 141 274 filetl in ihe Europe;ui Palenl Ollice on Jun. 
6. 2005. 

Human Genome Sciences* leply fo /,yn>oGeneiie5' icsponsc to (be 
Oppositions againsl ZymoGenelies EPPalenI No. I 141 274 filed in 
Ihe European Patcnl Office on Nov. 4, 2005. 

Opposition Division's Preliminary <!>pintun anti -inne.x in Ihe Oppo- 
sition Proceedings against against ZymoGenctics El* Patent No. 1 
141 274 filed in the European Patent Office on M;u^. 1 5. 2U07. 
Second Declaration of Dr. .'Andrew Martin filed by Human Genome 
Sciences in suppon of UGS EP Patent No. 0 9.''>9 8(14 FiKI in ihc 
European Patent Office and dated May 7. 200S. 
Declaialion of Dr. Penny X. Gilbert filed by Human Genome Sci- 
ciKCS in sitpport of HGS EP Patent No. 0 959 5104. Filed in the 
Eiiropcan Patcnl Office .uid dated May 8. 200S. 
Human Genome Sciences Press Release dalcd Dec. 1. 1999. 
Transcript of Deposition of Dr. Randolph Noelle in Patent Interfer- 
ence 105,485 dated Apr. 5, 2007. 

Declaration of Heiu^ilc Olsen in stipport of Yu et al. in Patent Imerler- 
ence 105.485 dated Dec. 16. 2007. 

Browning opposition and table of content in Patcnl Imcrfcrcnce 
105,485. Filed in the United States Paicot Offke on Feb. 1 2. 2007. 
Yu Exhibit 1200 submitted during the Deposition of Eleanor Bouf- 
fard in Patent Interference 105,485 dated Feb. 28, 2008. 
Yu Exhibit 1201 submitted during Ihc Deposition of Eleanor Bouf- 
f«ird in P^enl Interference 105.485 dated Feb. 28. 2008. 
TranscrifA of a Teleconference in Paieni Interference 105.485 dated 
Feb. 11,2008. 

Claim Form submit led by Eli Lilly and Company requesting revoca- 
tion of Human Genome Sciences, Inc. EP Patcnl 0 939 804. Filed in 
(he United Kingdom Patcnl Office on Jul. 5, 2006. 
Human Cenoroc Sciences. Inc. Defense of EP Patent 0 939 804 filctl 
in the United Kingdom Patent Office on Aug. 3. 2006. 
Human Genome Scicoccs, Inc. Patent in suit as proposed to be 
amended during UK Revocation suit HC06002687. 
Application to Amend Claims filed by Human Genonie Sciences, Inc. 
during UK Revocation suit HC06002687 on Feb. 22, 2007. 
Agreed Statement of Facts regarding the Image Est s^ibmined iu UK 
Revocation suit HC06CO26S7. 

Approved Judgnwnt by Mr. Justice Kitchin in LfK Revocation suit 
HC06CO2687 dated Jul. 3 J . 2008. 

Quotations evidencing agreement on the closest prior art. the formu- 
lation of the technical problem and its sohition by the invention. Filed 
in the EurDpean Patent Office as exhibit D116 in suf^n of Human 
Genome Sciences* EP Patent No. 0 939 804 on Apr. 1 3. 2009. 
Declaration of Dr. Chih-Hung Lo and Exhibits A to L filed in support 
ofHujnan Genome Sciences' EPPatenlNo. I 294 769 dated Aug. 19, 
2008 and filed in the European F:atent Office. 



.Minutes of Ihc Oral l^oceeilings before the C>pposilion Division and 
ihc Decision Revoking ihe European Palenl. issued by ihc Fiu-opcan 
Paicnl Ollice on iVc. 3. 200S in (he malter of Eli Lilly and Compa- 
ny's ( >(Y>osilion of EP 0 9.W 804. 

iiidgiTieni of Kitchin J. in Eli Lilly and Company v Human Genome 
Sciences. Inc. (2008] EWHC: 1903 ("The English revocation 
aclion"). 

UCiS Press Kdeasc "Human CJenoine Sciences Rcpons Phase 2 
Results lor l.ymphoi>tat-B(rielimuinab)in Patients wiih Rhetunotoid 
/Vrthritis " liiled Nov. 1 7. 2tKi5. 

HGS Press Release "Human Genome Sciences .Armoimces Positive 
76-wcck Re.<uilr.<; of Pha.se 2 Clinical Trial nf I.y7npho.*;ial-B in Syv 
lemic Lupus Eiythemalosus. 'dafal Nov. M. 2006. 
Huirvin Genoine Sciences* Press Release dated May 30. 2007. 
-Alignment of D41 Shu Figure I R u*ilh Dt Gnissand Dower (^-sheets. 
I'ilcil in Ihe FuropeJin Paient Ollice as exhibit DM6 in support of 
J hunan Genome Sciences' EP Patent No. 0939 804 on Apr. 13.2009. 
.Altgnir>cnf ofD 10 .Schneider Figure I B wilh Dl Gniss and Dower p 
shetrls. Hi let) in Ihc European Palenl Office as exhibit DI47 insupporl 
of Iluimn Genome Sciences' liP Patcnl No. 0 939 804 on Apr. 13. 
2000 

P.'Mlial Tninscripl of Costs llearrng in Ihc English Revocalion .Action 
(UK Revocation suit HC0G002687) daietlOct. 17. 2008. 
Rcqiiiremcni fni Restriction Election i.wiieil in U.S. .Appl. No. 
1 1 5^13.024. dated Feb. 28. 2007. 

Non-Final Rejeclion issued in I .f.S. Appl. No. ( 1/543,024. dated Jul. 
31. 200 7. 

Final Rejection issued in U S. .AfH^'- No. I 1/513.024. dated Mir. 5. 
200S. 

RcijiiirenHrni for Restrict ion* Elect ion issued in U.S. .-Vppl. No. 
09 932.613. tinted Apr. 8. 2003. 

.Non-Hnal Rejection issiiovi in U.S. A^^. No. 09 932.613. dated Jul. 
14. 2004. 

Final Rejectitm issuett in l.*.S. .Appl. No. 09.932.613. dated Apr. 20. 
2005. 

Rcqiitrement for Restrict ion Elecl ion issued in U.S. .Appl. No. 
1 1-232.439. dated Apr. 24. 2(»07. 

Non-Final Rejection issuetl in U.S. .Appl. No. I U232.439, dated May 
28. 2008. 

Requirement for Rcstriciion'Elcction issued in U.S. Appl. No, 
09 '880. 74 8- dated May 7. 2O03. 

F_xajiiiner Interview Suimnary issued in U.S. Appl. No. 09/880,748, 
dated Jun. 2, 2003. 

Non-Final Rejection issued in U S. App]. No. 09/880,748, dated Sep. 
14. 2004. 

Final Rejection issued in U S. Appl. No. 09.''8S0,748. dated May 4. 
3005. 

.Advisory .Action issued in U.S. .Appl. No. 09/880.748, dated Sep. 28, 
2005. 

Requirement for Restrict ion/Election Issued in U.S. Appl. No. 
10*293.418. dated Mai. 6. 2006. 

Non-Final Rejection issued in U S. .Appl. No. 10/293,41 8, dated Jun. 
30. 2006. 

Reqturejnent for Restrict ion'Etection issued in U S. Appl. No. 
IL'054.515.dated Feb. 15, 2007. 

Requirement for Restrict ion Election issued in U.S. Af^I. Ko. 
1 1,^54.5 1 5, daleU Feb. 25. 2008. 

Non-l'inal Rejection issued in U.S. Appl. No. 1 1/054.51 5. dated Jul. 
3. 2008. 

Final Rcjedion issued in U.S. .Application No. 11*'054,515, dated 
Feb. 24, 2009. 

Rcquiranenl for Rcstriction'Elcction issued in U.S. Appl. No. 
1 1.'266,444, dated Apr. 24. 2007. 

Non-Final Rqectioo issued in U.S. Appl. No. 1 1/766.444, dated Feb. 
28. 2008. 

Final Rejection issued in U S. .App!. No. 1 1/266.444. dated Dec. 3, 
2008. 

.Advisory .Action issued in U.S .AppL No. 1 1/266,444, dalcd Feb. 24, 
2009. 

Requifcjiicnt for Restriction' Elect ion issued in U.S. AppL Ko. 
ia'735.865. dated Jul. 12. 2006. 

Requirement for Restrict ion/Election issued in U.S. .Appl. No. 
ia'739,042, dated Jul. 1 2. 2006. 



Case 1:12-cv-00607-GBL-TCB Document 1-3 Filed 06/01/12 Page 13 of 181 PagelD# 38 



US 8,071,092 Bl 



RcqiiirciiKni for Rtr.sirtciion'Clection issued in U S. Appl. No. 
09'5X9J87. J,ilcd Feb 30. 2001. 

Non-Final Rojcction isswctl in U.S. .Appl No. .SK9.3S7. dated Nov. 
6. 2001. 

FxamincT Inien'iew Summary isifiied in l.'.S. .Appl. No. 09/5S9.287. 
tbiedNov. 27. >001. 

Examiner Iniciview Sununary issued in l.'.S. App). No. 09;5S9.287. 
tbledDtK:. 2i, 20OI. 

Notice oi .AllowaDLC issucii in U.S. .Appl. No. 09/5S9.2S7. ditcd Dec 
2001. 

Kequireinent tor Restriction' lilection issued in U.S. Appl. No. 
Oy'5b*S.947. ilnied NUr. «. 2tX>l, 

Non-Final Kqeciion \ssu&i in U.S. Appl. No. 09;5I>S.947. ilated Nov. 
26. 2001. 

Nolice of Allowance i!i.<uied in U.S. .Appl. No. 09-^5»8.947. dated Jul. 
ly 2002. 

Requiftfineni for Reslriclion/ntcction issued in U.S. .Appl. No. 
09'5S9.2S6. dated Dec. 10. 2001. 

Non-Final Rejection issued in U.S. Appt. No. 09'5S9.286. dated Jun. 
10, 2002 

Noo-FinHJ Rejection issued in \JS. .Appl. No. 09.'5S9.2S6. dated Dec. 
4. 2002. 

Notice ol .AMowancc issued in U.S. Appl. No. 09-' 5 89. 2 86. dated Jun. 

5. 200."!. 

Requirement tor Restriction- 1; lection issued in U.S. A|ipL No. 
09' 5f!9.2S!i. dated Feb 20, 2001 

Non-Final Rejection issued in U.S. Appl. No. 09/5S9.2K.S. dated Nov. 

6. 2001. 

Final Rejection issued in U.S. .Appl. No. 09-5S9.2S5, dated Sep. 6. 
2002. 

Non-Final Rejection issued in l.'.S. Appl. No. 09/Siiy.2S.S.dited <>;t- 
22. 2003 

Notice of.A I lownnce issued in U.S. .Appl. No. 09./.S88.2«.S, ilaled .May 
18. 2004. 

Requirement for Restriction' election issued in U.S. .Appl. No. 
1 1;.'^77. 105. dated Jun 27. 200S. 

Nun-Final Rejection i^ucd in IJ.S. .Appi. No. 1 1/377. 165. dated Dec. 
y 200S. 

Requirement for Restrict ion' Election issued in LI-S. Appl. No. 
1 1. '381837. dated May 29, 200S. 

Non-Final Rejection issiied in U .S. Appl . No. 1 1/382.837, dated Nov. 
28. 2008. 

Requiranent for Restriction' Election issued in VS. .Appl. No. 
09/929.493, dated Dec. 16, 2002. 

Rc<)Utrcmcnl for Restrict ion/ Election issued in U.S. .Appl. No. 
10^270.487. dated Jiin. 15. 2004. 

Non-Final Rejection issued in U.S. Appl. No. I W270,487. dated Feb. 
10, 2005. 

Requirement for Restrict ion/Etcction issued in U.S. App]. No. 
1 1/054.539. dated Jan. 9. 2007. 

Non-Final Rejection issued in U.S. Appl. No. 1 1/054,539, dated May 
2. 2007. 

Final Rejection issued in U.S. App). No. ll./054,539, dated Jan. 22, 
2008. 

Office Communication from EPO in EP Application No. 07 1096S8.7 
mailed May 5, 2008 conliiining ExleiKled European Search Report 
mailed Sep. 24. 2007. 

Response to EP Office Coinnrttinjcation in EP Application No. 
07I096S8.7 mailed Nov. 7, 2008. 

Internal ional Prdimina/y Report on Patentability issued in FCT/ 

US2007.D0802] dated Od. 9, 2008. 

US. Appl No. 60/122388. Yu et al, 

US. Appl. No. 60/543^6 1 . Yu et al. 

lf.S. Appl. No. 6ft'5803S7. Yu ct aJ. 

U.S. Appl . No. 60^6 1 7. 1 9 1 . Yu et aJ. 

U.S. Appl. No. 60/649.478. Rosenblum H al. 

U.S. Appl. No. I l.'0S4,539. filed Aug. 25. 2005. Yu ct al. 

U.S. AppJ- No. 1 1.045,661. filed Aug. 3, 2006. Roscnbhini ct al. 

Vu Priority Stalenxnl filed in Patent Interference 105.652. Filed in 

the United States Paeni OfScc on Jan. 23, 2009. 

Yd Substantive Motion 1 filed in Patent Intcrferoice 105,652. Filed in 

the United States Patent Office on Jan. 23, 2009. 



Rosenblum Preliminar>' Motion I filed in Patent Interference 
105.652. Filed in the United States Patent Office on Jan. 2.^. 2O09- 
Rusenblum Rc- filed Prcliiiunary Motion I tiled in Patent Interfer- 
ence 105.652- Filed in Ihc United States Patent OffWc on Jan. 23, 
2009. 

Roscnbhiin .Subslamive Motion 2 filed in Patent Interference 
• 105.652. Filed in the Unileil Stales Patent Office on J:in. 23, 2009. 
Yu Responsive .Motion 2 filed in Patent Interference 10.S.652 Filed in 
the United States Patent Office on Feb 19. 2009. 
Yu Op^sition I filetl in Patent Interference 105.652 Filed in the 
United Stales Patcw Office on Apr. 1, 2009. 

Yu Opposition 2 fileil in Patent Interference 10.^.652. Pileil in the 
Unilcil StiUcs Patent Ollice on Api. I. 2009. 

Rosenblum Opposition I fiieil in Palem Interference 105.652. Filed 

in the United States Patent Office on Apr. 1. 2009. 

Ru.senblum Opposiliuo 2 filcil in Pittenl Interference 105.652. Fileil 

in the United States Patcnl t>ffice on Apr. 1 . 2009. 

Yu Reply I filed in Patent Intcrfcicncc 105,652. Fikil in the Unitcti 

Slates Piuent Office on Apr. 24. 2009. 

Yu Reply 2 filed in Patent Interference 105.652. Filed in the United 
States Patent Office on .Apr. 24. 2009. 

RosenbUun Reply I filetl in Patent Interfeienec 105,652. Filed in (he 
United Stales Patent <.)ffice on Apr. 24. 2009. 
Roscnbhun Reply 2 filal in Patent Inicrfcfcncc 105.652. Filed in the 
United States Paieni OiTkc on .Apr. 24, 2009. 

List of E.\hibits filed in Patent Inleifeicnce 105,6,52. including the 
corresponding PTO Form- 1449 l>oc. No. for each e?diibit. 
.Application File for VS. .Appi. No. 60 225.628 fileil in Patent Inl'er- 
fercnce 105.652 ( HOS E.\hiNl 2001). 

.Application File for U.S. .Appl. No. 09. 929.493 filed in Patent Inter- 
ference 105,652 (HGS Exhibit 2002). 

Apfilicatton File for U.S. Appl. No. 60 336.726 fileti in Patent Inlcr- 
fea-nce 105.652 (HCJS r..\hibii 2003). 

Application File for U S. Appl. No. 10,-270.487 fileti in Patent Inter- 
ference 105.652 (HGS n.Oiibil 2004). 

Application File for U.S. Appl. No. 60 .'^43.261 filed in Patent Inter- 
ference 105.652 (HGS li.xhibil 2005). 

.Application File for U.S. .Appl. No. G0/5K0.387 filal in Palent Inter- 
ference 105.652 (HGS E.xhibit 2006). 

Hclmkamp ct al., "High Specific .Activity lodinalion of Y-Globulin 
with Iodine- 1 3 1 Monochloj ide." Ciutciu Res. . 20: 1495- 1 500 ( 1 960). 
Filed in Patent InlerfcTcnce 105.652 (HGS Exhibit 20 10). 
Langone, "Radioiodination by Uscofchc Bolton-Huntcr and Related 
Reagents- Methods in Eiiiymology. 70:221-247 (1980). Filed in 
Patent Interference 1 05.652 (HGS Exhibit 201 1). 
Office Coinmitnication mailed Jun. 23. 2008 in the HGS Involved 
.Application. Filed in Patent Interference 105.652 (HGS Ethibit 
2014). 

Printouts from RDF Technologies, Inc. wcbpage. Filed in Patent 
Interference 105,652 tHGS E.xhibit 2015). 

Executed Declaration and Intbntiation IMsclosure Statejneot date- 
stamped .Apr. 12. 2006 from .Application File of the RDF Involved 
.Application. Filed in Patent Interference 105.652 (HGS Exhibit 
2016). 

Riccobcneet at.. Hapid aix] Specific Targeting of 1251-Labeled B 
Lymphocyte Stimulator to Lymphoid Tissues and B Cell Tumors in 
Mice." 7 AW. Med.. 44(3):422-433 (Max. 2003). Filed in Patent 
Interference 105.652 (lIGS Exhibit 2019). 

Murray ct al., "Variables Influencing Tumor Uptake of Anti-Mcla- 
noma Monoclonal AnJibixlics Radioiudinaled U^ng IWa- 
lodobcnzoyl (PIB) Conjugate." J. Nud. Med.. 32(2) 279-287 (Feb. 
1991). Filed in Patent Interference 105,652 (HGS E.xhibtt 2020). 
Lyu ct al.. "The GiDwth Factor Toxin Cotistnict iGcl/BLyS Specifi- 
cally Targets Tumor Cells Expressing BAFF-R, TACI. and BCMA." 
Abstract 1517, Am. Assoc. for Cancer Res. 96th Annual Meeting. 
lAnaheim, CA (.Apr. 16-20, 2005). Filed in Paient Interference 
105.652 (HGS Exhibit 2022). 

Information Disclosure Statemeni dated Feb. 20. 2007 from file his- 
tory of the RDF Involved /\pp(icalion. Filed in Paient lalerference 
105,652 (HGS Exhibit 2023). 

Sten ct al.. tTonstmction and Expfcssion of a New Fusion Protein, 
Thymosin a I -cBLyS, in £. co/^." Biotech. Lett., 27:143-148 
(2005). Filed in Patent Interference 105/^52 (HGS Exhibit 2024). 
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f'ao el al. "C'onsiniciion and Characti^riznlion of Bi-fiinclional 

F.GFP/sBaFF Fusion Ihotclnr Btorhimie, 8S:629-635 (2O06). Filed 

in P.iicni Inlcrfcrcncc J 05.652 (IIGS Exhibit 2025). 

Tnnscripf of Dcposiiianof Mictuel Rosejihlum,*ij«cd FeK 2A. lOO^}. 

Filed in Patent Interference I05.6.S2 (H(kS Fxhihit 2026). 

Lyu et a].. *Tbe iiTununocytoktne scFv2.i.TNF targeting HEiR-2/neu 

induces synergistic cytotoxic ciTecis wiih 5-fliiorounictl in T\F- 

rcsisUinl pnncTealic cancel ceil line;;" Biochem. PhtumacoL, 75:S36- 

S<J6 (3008). Filed in Piiienl Interference 105,652 (IIGS Rxhibil 

2027). 

Kosenbluin el al.. "Design. Kxpression. Piuificalion. aad C haracter- 
ization. in Vitro and in Vivo, of an .Ajirintelanonia Single-chain Fv 
.^tibody Fused to the ibxin Gclonin," f 'o/icer /fey.. 63:3995-4002 
{2003). Filed in Patent Inlcrference 105.652 (HGS Fjdiibit 202S). 
Kim et al., *X)vefexpjessioa of biologically active VEGFi2 1 fusion 
proteins in EsduTuhia roh." J. Diotecimoi, 128:638-647 (2007). 
Filed in Patent Ijiicrference (05.652 (JIGS Exhibit 2029). 
Veeneadaal ct aJ., "In viiro and in vivo studies of a VEGF12I.'' 
rGelonin chimeric fusion lo.xin targeting the neovasculatiirc of solid 
ti\moi%r Proc. NettiAcoii, .Sr/..99(12):7S66-7K7I (Jim. imii. Filed 
in Paienl Interference 105,652 f HGS Exhibil 2030). 
Lin d a!., ""Targeied delivery of hmiian pro-apoptolic eIlz>^nes to 
nimor ceils: in vido studies describing n novel class of rccojnbinant 
highly cytoioxic agents" Mol. Concur Thcr. 2( 1 2): 134 1 -1350 
(2003). Filed in Patent Inleifeience 105,652 (JIGS Exhibit 203 1). 
Lyii el a! . "The Growth Faclof Toxin Constnict iGel/BLyS Specifi- 
cally Tajgets Tumor C ells Expressing B.AFF-R. TACl. and BCM.A" 
.A-ACR .t;l5l7 (poster). Filed in Paieni Inierferencc 105.652 (HGS 
Exhibil 2032). 

HviJc) JciSitf Corp V. BaiLKr/t cS- Lontb, hic... 209 F. Supp. 2d. 34fi. 
398 f O. Del. 2002). a fd 56 Fed. Appx. 503 (Fed. C ir. 2003 1. Filed in 
Patent InteriVrence 105.652 (HGS Exhibit 2033). 
Bhagwai v. Hrnstai , Inierference No. 1 05,5 1 6. Paper 67 al 4 (Nov. 7. 
2007). Filed in P;Uenl Interference 105.652 (HGS E.xhibit 2034). 
Infonnalion Disclosure SiaieinenI dated Sep. 28. 2006 from file 
history of the RDF Involved .Application. Filctl tn Patent Interference 
]05.652 (HGS Exhibit 2035). 

Supplemental Infonnalion Disclosure StatcmenJ datetl Mar. 7, 2007 
from file history of the RDF Involved Application. Filed in Patent 
Inlcrference 105.652 (HGS GNhibit 2036). 

Su|:^anentaJ Information Disclosure Statement dated May 29. 2008 
from file history of the RDF Involved Application. Filed in Parent 
interference 105.652 (HGS Exhibil 2037). 

ExparieJelta. Appeal No. 2008-1619 (BPAl Nov. 3. 2008). Filed in 
Palcni Inlcrference 105.652 (HGS Exhibit 2038) 
Declaration of Michael Rosenbhmi. subtnitred by RDF on Dec, 12. 
2003 in inter panes Reexamination No. 95/000.016 involving U.S. 
Paienl No. 6 J76.2 1 7. entitled Tustoo Proteins and Polynucleotides 
Encoding Gelonin Sequences." Filed in Pal oil Interference 105.652 
(liUS Exhibil 2039). 

RDF Power of .Attorney from inter partes Reexamination No. 
95/000.016. Filed in Patent Interference 105,652 fHGS Exhibil 
2(M1). 

HGS Objections to RDF Evidence filed in Patent Interference 
105.652. Filed in the United States Patent Office on Jan. 30. 2009. 
(HGS Exhibil 2042). 

Chen V. Bouchard Final Decision issued in Patent biterference 
103,675. Filed in PiUcnl Interference 105,652 fHGS Exhibit 2043). 
Slirpe et a!.. Biofrchnoiug}\ I0(4):405-12 (1992). Filed in Patent 
InlerfcicDce 105,652 (RDF Exhibit lOOS). 

RoscnWum ct al-, J. fnierferon Cytokine Res., l5(6):547-55 (1995). 
Filed in Patent Interference 105.652 (RDF Exhibit 1009). 
Roscnblum Declaration dated Jan, 23. 2009. Filed in Patent Interfer- 
ence 105.652 (RDF Exhibit 1010). 

Roscnblum Curriculum Vitae. Filed in Patent Interference 105.652 
(RDF Exhibit 1011). 

Dr. Arthur Chin Louie letter dated Sep. 5, 200 1 . Filed in Patent ' 
Interference 105,652 (RDF Exhibit 1012). 

Page 53 of Mi-ae Lyu notebook dated Oct, 7, 2003. Filed in Patent 
Interference 105.652 (RDF Exhibit 1013). 

Page 60 of Mi-ae Lyu notebook dated Oct. 17. 2003. Filed in Patent 
Interference 105.652 (RDF Exhibit 1014), 



Page I -3 of Lawrence Cheung noi«*ook dated Jan 27. 2004. Filed in 

Palcni Intcrl'crcncc 105.652 (RDF K.xhihit 1015). 

Pago 23 of Lawrence Chciing notebook dated .Apr 14. 2004. Filcil in 

P.'itcnl Interference 105,652 (RDF Exhibit 1016). 

Nodle v. Ledennan. 200 1 P.il. .App. 1 KXIS 8 (2001). Filed in Paieni 

Interference 105.652 (RDF Exhibil 1017). 

HGS .\jnendmcm and Reply daietl Aug. 2. 2007. I I S. .\ppl. No- 
11054.539, Filetl in Patcnl Inierferencc 105.652 (RDF H.xhibil 
1018). 

Dr. .Arthur Chin l.outelcllci dateil Sep. .\ 2(X)1 with facsiiiii It: cover 
.<iheel. Filed in Patent Interference 105.6.52 (RDF Supplemental 
Exhibit 1012). 

Yu Miscelbneous Motion 3 filed in Patent Intciteience IO.s.652. 
Filed in the United Slates Patent Ofiicc on May 6. 2009. 
Eli Lilly and Company's Request for Revocation (Claim ^ 
I IC06C02687) against European Patent (UK) No. 0 9.W 804 includ- 
ing copies of supporting tlocuments. Filed in the High Court 
Justice. Chancery Division. Patents Coun on Jul. 5. 20O6. 
Daniel el al .. ytrofog)\ "Mippi ng of Linear .Antigenic Sites on the S 
Glycoprotein of a Nctirotrt^ic Murine Coronavinis with Synthetic 
Peptides: A Cuinbinaliun of Nine Pretliclion .-Mguriltuns Fails ly 
Identii^' Relevant Epitopes and Peptide liiuminogeniciiy Is Drasti- 
cally Influenced by the Nature of the Protein ( arricr." 202:540-549 
(1994). 

Freimiith, "Lessons learned from ihr Phase 2 belimumab SLF. sliidy: 

development of an SLE respondcr index." Jnn. 1. 2009. 

Harlow and Lane etls., Amibodics: A Lcbwatoty Manuai. (. old 

Spring Harbor Press, pp. 1 5 and 626-63 1 ( 1 9S8 >, 

Lederman et al., Mol. ImnumoL. "A single amino acid stdx^tiuition in 

a coiTunon .African allele of the CIM molecule ablates binding oft he 

monoclonal antibody, OK 14.** 28( 1 1 ). 1 I? 1-1 IN I ( 1991 ). 

Li el al.. Proc. Nati Acad. Sci. f '5.4, "p- Endorphin omission 

analogsrOif^ocintion of immunarcaclivit>' from ollit-r biologicnl 

activities,*' 77(6):321l -3214 ( 1 980). 

Neri el al., Cli/J. Cancer Rvs.. "Neutralizing B-Cdl — .Act iva ling 
Faaor .Xntibody Improves Survival ,ind Inhibits ( teieoclaslogcncsis 
in a Severe Combined Inninunodclicient Htinrvu) Multiple Myelotmi 
Model." 13(19):5903-59O9(20O7). 

Shivakumar ct a I., Cfin. Limphottta Myx'toma, "Tafgcling B- Lym- 
phocyte S*imii!alor/B-Ccll .Activaiing Faclur and a Proliferal ion-In- 
ducing Ligand in Hematologic Malignancies," 7(2): 106- 108 (2006). 
Final Rejection issued in U.S. .Appl. No. 1 1/232.439. dated May 27, 
2009. 

.Advisory .Action issued in U S. Appl. No. 1 1/232.439. ilatcd .Aug. 14. 
2009. 

Non-Final Rejection issued in U S. .\ppl. No. 1 1 -232,439. dated Nov. 
5. 2009. 

Requirement for Restriction/Election issued in U.S. .Appl. No. 
IZ'l 70,333, dated May 2S. 2009. 

Non-Final Rejection issued in U.S. .Appl. No. 12/1 70.333. datetl Sep. 
17,2009. 

Requiiemcnt for Restriction/Election issued in U.S. Appl. No- 
ir2 10 J34, dated Jun. 24, 2009. 

Requirement for Restriction.* Election issued in U.S. .Appl. No. 
12.'393.693, dated Jun. 25. 2009. 

Inlentalional Preliminary Examination Report issued in PCT Paienl 
Application No. K T.XIS06/38756. dated May 29, 2009. 
Bcndig. Methods: A Comparison to Methods in Emymoh^'. 
"Humaniziilion of Rodent Monoclonal Antibodies by CDR Grai)- 
ingL" 8:83-93(1995). 

Non-Final Rejection issued in U.S. .App!. No. 1 2.^210. 134. dated Nov. 
30. 2009. 

Cope ct al.. CtPT Opin. lamutiot, "Eineiging approaches for the 
therapy of auloinummc and chronic inflajnmalory disease." 16: 780- 
786(2004). 

Requirement for Restrict ion.' Elect ion issued in US. .Appl. No. 
12'552,9 IS, dated Dec, 1,2009. 

Better et al, **T Cell -targeted Immunolusion Proteins from 
Escfichchia coti". TIte Jouniai cf Biologicat Ctiemistry, 270(25): 
14951-14957(1995). 

Extended European Search Report. European .Application No. 
0685I2K3.9 dated Nov. 3. 2009. 
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American CoUi'gt- of Rbeumaiolos:}: "Tht; 1 Ucviscti C rilcria for 
C'Inssificalion of Systcmjc Lupiis l^rynhcriotosiis " !rom liRirhlip. " 
iv-i^-w'.rbtnij n3lolog>vo ig'piibii cal I ons^'L-lassi fical i ua-S L E'slc. 
Aguirrc-Cni? el al., J. Ncutooticoi.. "Clinical rdevancc of non- 
ncuFonnl aulo-anlibo<5ics in palicnrs with ami-Hii or anti-Yo 
paraneoplastic diseases." 71{ I ):.">9 <1 i (2005). 
Eri lesson ei al.. Ann. Jtfieum. Dis.. "Aiitoa/MibtHty fonrtalion in 
patients with rheiiinaiotti anhriiis treated with anli-TNPalpha." 
64tJ):403-407(2005). 

Keystone. Anhriiis Rex. IhcK, "B cell (ai peled therapies." 7(.>):SLi' 
SIS12005). 

M>'cl(alyn el al.. J. Rhcuamtnl.. thilcoinc ol positive antinttclear 
antibodies in individuals wiihuiit conncelivv tissue tliscnse." 
jO(4):736-7.'J9(2003)- 

Notification of decision ofl he Technical Board of .Appeals in .Appeal 
C:uw T I S'09-3.5.0S in HP Patcm 0 939 S04. dated Dc-c. 1 . 20CK; 
Notice of.Allowance issitetl in US .Appl. No. 1 1 054.5 1 5. tLited Dec. 
21, 2009. 

Nichols et al.. Em. J. Camt-r. "Inleiictikin -2 Fusion Protein: .An 
Investigational Therapy for tnteileiikin-2 Receptor E^tpressing 
Malignancies," 33( ! >:S34-S3fi ( 199?). 

Sweeney el al.. BiiMonju^. Clwnt.. "Intet leiikin 7 (IL-7) Rccep(or- 
Specific Cell Rilling by D.AB-jt^ II. -7: A Novel Agent for the Elimi- 
nation of IL-7 Receptor Positive Cells." 9:201-207 ( |'>9S). 
.Mcajni et al., ./. Immuno!., "Blockade of Cheinokine Activir>* by a 
Soluble Cheinokine Binding Protein from Vaccinia Vjj-us.** I60.G24- 
633(199K) 

Flejning cl a I.. J. Moi Hcrogttir. "Discovery of High-.AIfintty 
Peptide Binders to BLyS by Phage r>isplay." H!!.94-I02 (2005). 
Sun et al., fHorhem. Bfopfiys, Ri\\. Commwt.. "A Novel BLyS 
Antagonist Peptide IX^signetl Based on the 3-D Coinple.\ Stntc ture 
ofBCMA and BLyS." 346: 1 1 SK-1 162 (20*)6). 
Requirement for Rest ricuon-H lection issued in U.S .AppI No. 
12- L3.S.02V dated Mar. 9. 2010. 

Non-Final Rejection i:»S4ial in l-.S. .Appl. No. I 2 5?> 2.9 1 5. d:Ued .Apr. 
2010. 

Rcquirartcnt for Restrict ion- KIcct ion issucil in l.I S .Appl No. 
Ii'605.202. doled Apr. 8. 2010. 

RequtrenienI for Restriction* Election issued in U.S. .Appl. No. 
J 2/70 1.. -^O I. dated Miy 3. 20 JO. 

Final Rtgoclion issfued in U.S. .Appl. No. 1 2' 1 70.333- liated May 28. 
2010. 

Final Rcjcjction issued in U.S. .AppL No. I2.'39.\693. dated May 2S, 
20)0. 

HGS Press Release. "Human Genoine Sciences and 
GlaxoSmithKtinc .Announce Topi i DC 76- Week Rcsirlts of Phase 3 
Trial of Bcnlysta^** in Sy^einie Lupus Eiylhemaiosus" ( .Apr. 20, 
2010). 

Non-Final Rejection issued in U.S. .Appl. No. 12; IS6.404.daicd Jim. 
21. 2010. 
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Neutrokine-a 



1 AMmAGGATAACTCTCCTGAGGGGTGAGCCAAGCCCTGCCATGTASTGCACGCAGGAC 60 



61 ATC:AAC/W\CACAGATMCAGGAMT6ATCCAmCCT6TGGTCAC^^ 120 



121 CCAACCTTCAAAGTTCAAGTAGTGATATGGATGACTCCACAGA^ 180 
1 MDDSTEREQSRL12 



181 TOCTTCTTXCTTAAGAAAAGAGAAGAAATGAAACTGAAGGAGTGTGTrrCCATCC 240 

13 TSCLKKREEMKLKECV5I L P 32 

CD-I 

m » ■ * * • 

241 CACG6AAGGAAAGCCCCTCTGTCCGATCCTCCAAAGACGGAAAGCTGCTGGCTGCAACCT 300 

33 RKESPSVRSSKD G K L L A A T L 52 

CD-I 

301 TQCTGCTGGCACTGCTGTCTTGCTGCCTCACGGTGGTGTCTTTCTACCAGGTGGCCGCCC 360 

53 LLALLSCCLTVVSFYQVAAL 72 



361 TGCAAGGGGACCTGGCCAGCCTCCGGGCAGAGCTGCAGGGCCACCACGCGGAGAAGCTGC 420 
73 Q6DLASLRAEL Q6HHAEKLP92 

CD-II 

* • • • * » 

421 CAGCAG6AGCAGGAGCCCCCAAGGCCGGCCTGGAQSAA«:TCC)^TGTCACCGCQG6AC 480 
93 A GAGAPKAGL EEAPAVTAGL112 

CO-III 

# 

• • • li ■ • • 

481 TGAAAATCTTTGAACCACCAGCTCCAGGAGAAGGCAACTCCAGTCAGAACAGCAGAAATA 540 
113 KJFEPPAPGEGNSSQN5RNK132 



* V » * * * 

541 AGCGTGCCGTTCAGGEn^CCAGAASAAACAGTCACTCAAGACTGCTTQCAACTCATO 600 
133 RAVQGPEETVTQDCL Q L I A D 152 

CD -IV 

FIG.1A 
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Neutrokine-a 

. , • « • • 

601 ACAGTGAMCACCMCTATi¥:/WVMGGATCTTACACATTTGTrCCATGGCTrCTCAGCT 560 
153 SETPTIQKGSYTF V P W L L S F 172 

CD-V 

, • * - • ■ 

661 TTAAMGGGGAAGTrGCCCTAGAAGAAAMGAGMTAAMTATTGGTCAA^ 720 
173 KRGSAL EEK E N K I L V K E T G Y 192 

CD-V CD-VI 

721 ACM 1 i I lATATATGGTCAGGTmATATACTCATAAGACCTACGCCATCGGACATC^ 780 
193 FFIVGQVLYTDKTYAMG H L I 212 

CD-VI CD-VII 

781 TTCAGAGGAAGAAGGTCCATGTCTTTGGGGATGAATTGAGTCTGGTGACTTTGTTFCGAT 840 
213 QRKKVHVFG DELS L V T L F R C 232 

CD-Vir CD-VIII 

^ - • - 

841 GTATTCAAAATATGCCTGAAACACTACCCAATAATTCCTGCTATTCAGCTGGCATTGCAA 900 

233 I Q N M P E T L P N N S C Y S A G I A K 252 
CD-VIII CD-IX 

..»■«-• 
901 AACTBGAAGAAGGAGATGAACTCCAACTTGCAATACCAAGAGAAAATCCACAAATATCAC 960 
253 LEEGDELQLAIPR E N A Q I S L 272 

CD-X 

* ■ • " • • 

961 TGGATGGAGATGTCACATTTrTTGGTGCATTGAAACTGCTGTGACCTACTTACACCATGT 1020 
273 D G D V TFFGALKL L 285 

CD-XI 

. . ■ « « ■ • 

1021 CTGTASCTATmcCTCCCmCTCTGTACCTCTAAQAAGAAAGAATCTAACTGAA^ 1080 



1081 CCAAAAAAAAAAAAAAAAAA 1100 



FIG. IB 
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HS0AD55R 
HNEDU15X 
HSLAH84R 
HLTBM08R 



HS0AD55R 
HNEDU15X 
HSLAH84R 
HLTBM08R 



HS0AD55R 

HNEDU15X 
HSLAH84R 
HLTBM08R 



HSQAD55R 
HNEDU15X 
HSUH84R 
HLTBM08R 



HSQAD55R 
HNEDU15X 
HSLAH84R 
HLTBMOBR 



HS0AD55R 
HNEDU15X 
HSU\H84R 
HLTBM08R 



HSOAD55R 
HNEDU15X 
HSLAH84R 
HLTBMOa? 



1 50 

A GGNTMCTCT CCTGAGGGGT GAGCC/\AGCC CTGCCATGTA 

. . . AAATTCA GGATAACTCT CCTGAGGGGT G/V3CCAAGCC CTGCCATGTA 
.AATTCG6CA NA6NAAACTG GTTACTTm" TATATATGGT CAfiGTTTTAT 
AATTCGGCAC GAGCAAGGCC GSXTGGAGG AAGCTCCAGC TGTCACCGCG 

51 100 
GTGCACGCA6 GACATCAWCA A..ACACAMN MNMCA^AAA TAATCCATTC 
GTGCACGCAG GACATCAACA A. .ACACAGA TAACAGGAAA TGATCCATTC 
ATACTGAT/IlA GACCTACGCC ATGGGACATC TAGTTCAGAG GAAGAAGGTC 
GGACTGAAAA TCTTTGAACC ACCAGCTCCA GGAGAAGGCA ACTCCAGTCA 

101 150 
CCTGTGGTCA CTTATTCTAA AGGCCCCAAC CTTCAAAGTT CAAGTAGT6A 
CCTGTGGTCA CTTATTCTAA AGGCCCCAAC CTTCAAAGTT CAAGTAGTGA 
CATGTCTTTG GGGATGAATT GAGTCTGGTG ACTTTGTTTC 6ATGTATTCA 
G/\ACAGCAGA AATAAGCGTG CCGTTCAGGG TCCAGAAGAA ACAGTCACTC 

151 200 
TATGGATGAC TCCACAGAAA GGGAGCAGTC ACGCCTTACT TCTTQCCTTA 
TATGGATGAC TCCACAG/VAA GGGAGCAGTC ACGCCTTACT TCTTGCCTTA 
AAATAT6CCT GAAACACTAC CCAATAATTC CTGCTATTCA GCTGGCATTG 
AAGACTGCTT GCAACTGNTT GCAGACAGTG A/\ACACCAAC TATACAAAAA 

201 250 
AGAAAAGAGA AGAAATGAAA CT6NAAGGAG TGTGTTrCCA TCCTCCCACG 
AGAAAAGAGA AGAAATGAAA CT.GAAG6AG TGTGnTTCCA TCCTCCCACG 

CAAAACTGGN AGGAA6GA GATSAAC TCCAACTTGC AATACCAGGG 

GGCTCCCTTC T6NTGCCACA TTTGGGCCAA GGAATGGAGA GATTTCTTCG 

251 300 
GAAGGA/VAGC CCCTCTNTCC GATCCTCCAA AGACGBAAAG CTGCTGGCTG 
G/\AGGAAAGC CCCTCTGTCC GATCCTCCAA AGACGGAAAG CTGCTGGCTG 
GAAAATGCAC AATTATCACT GGGATGGAGA TGTTCACATT TTTT6GGTI3C 
TCTGGAAACA TTTTGCCAAA CTCTTCAGAT ACTCTT7WCT CTCTGGGAAT 

301 350 
CAACCTTGMT GNTGGCATTG TGTTCTTGCT GNCTCAAOST GGTGTTNTT. 
CAACCTT6CT GCTGGCACTG CTGTCTTGCT GCCTCACGGT GGrrGTCTTTC 
CATTGAAACT QCTGTGACCT NCTTACANCA NSTGCTBTTN GCTATTTTNC 
CAAA6GAAAA TCTCTACTTfi, GATTNACACA TTTGTTCCCA TGQGrTMTCTT 



HS0AD55R 
HNEDU15X 
HSLAH84R 
HLTBMOBR 



351 



400 



TACCAGGTGG CCGCCCTGCA AGGGGACCTG SCCAGCCTCC GGGCAGAGCT 
CTUCCTIITTC TMTGGTAACC TCTTAGGAA6 GAAGGATTCT TAACTG(KAA 
AAGTTTTAAA AGGGGAGHGC CCTTAGGAGG AAAAGGGGAT AAATATTGGC 



FIG.4A 
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401 450 
HS0AD55R 

HNEDU15X GCAGGGCCAC CACGCGGAGA AGCTGCCAGC AGGAGCAGGA GCCCCCAAGG 
HSLAH84R ATAACCCAAA AAAANNTTAA ANGGGTANGN QNNANAN6M6 6GGNNGTTNN 
HLTBM08R CAAGGNACTG GTTANTTTNT AAATATGGTC AGGTTTNTAT ANCTGGTAGG 

451 500 
HS0AD55R 

HNEDU15X CCGGCCTGGA GGAAGCTCCA GCTGTCACCG CGGGACTGAA MTCTTTGM 
HSLAH84R CNNGNNGNffT TTTOGGNNTA TNTTWTNNTN GGGNNNNGTA AAAATGGGGC 
HLTBM08R CCTCGCCATG GGCATTNATT CANGGNGAGG NCNNTCTTTT GGGNTGA... 

501 550 
HS0AD55R 

HNEDU15X CCACCA6CTC CAGGAGAAGG CAACTCCAGT CAGAACAGCA GAAATMGCG 
HSLAH84R CNANGG6GGN TTTTT 

HLTBM08R '.'.['.[[].[[ 

551 600 
HS0AD55R 

HNEDU15X TGCCGTTCA6 GGTCCAGAAG MACAGTCAC TCAAGACTGC TTECAACTGA 

HSLAH84R 

HLTBM08R 



* * • * * • k 



501 550 
HS0AD55R 

HNEDU15X TTGCAGACAG TGAAACACCA ACTATACAAA AAGGATCTTA CACATTTGTT 
HSLAH84R 

HLTBM08R '.]]'.][.['.'. 

651 700 
HS0AD55R 

HNEDU15X CCATGGCTTC TCAGCTTTAA AAGGGGAAGT GCCCTAGMG AAAAAGAGAA 
HSLAH84R 

HLTBM08R [[[]['..['.] 

701 750 
HS0AD55R 

HNEDU15X TAAAATATTG GTCAAAGAAA CTGGTTACTT TTTTATATAT GGTCAGGTTT 
HSLAHB4R 

HLTBM08R '.'.['.['.['.['. 

751 800 
HS0AD55R 

HNEDU15X TATATACTGA TAAGACCTAC 6CCAT6GGAC ATCTAATTCA 6AG6AAGAAG 
HSL/U^84R , 

HLTBM08R 



FIG.4B 



Case 1:1 2-CV-00607-GBL-TCB Document 1-3 Filed 06/01/12 Page 26 of 181 PagelD# 51 



U.S. Patent Dec. 6,2011 SheeJlOof22 US 8,071,092 Bl 



801 850 
HS0/\D56R 

HNE0U15X GTCCATGTCr TTGGGGATGA ATTG/kGTCTG GTGACTiTGT TTCGATGTAT 

HSLAH84R 

HLTBM08R 

851 900 
HS0AD55R 

HNEDU15X TCAAAATAT6 CCTGAAACAC TACCCAATAA TTCCTGCTAT TCAGCTGGCA 

HSLAH84R 

HLTBM08R [ 

901 950 
HS0AD55R 

HNEDU15X TTGCAAAACT GGAAGAAGGA GATGAACTCC AACT-pGCAAT ACCAAGAGAA 
HSLAH84R 

^ ^ 

HLTBMOBR 

951 1000 
HS0AD55R 

HNEDU15X AATGCACAAA TATCACTGGA TGGAGATGTrC AC AI 1 1 i i Ig GTGCATTGAA 

HSLAH84R 

HLTBM08R .......... 

1001 1050 
HS0AD55R 

HNEDU15X ACTGCTGTGA CCTACTTACA CCATGTrCTGT AGCTATTTTC CTCCCTTTCT 
HSLAH84R 

1 ut-m Hj^ix 

HLTBMOBR 

1051 1100 
HS0AD55R 

HNEDU15X CTGTACCTCT AAGAAGAAAG AATCTAACTG AAAATACCAA AAAAAAAAAA 
HSLAH84R . 

HLTBM08R 

1101 

HSOAD55R 

HNEDUISX AAAAAA 

HSLAH84R 

HLTBMOBR 



FIG.4C 
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Meutrokine-aSV 



I ATGGATGACTCCACAGAAAGGGAGCAGTCACGCCTTACTrCTTGCCTTMG/WWGAGAA 60 
IHDD STEKE-QSRLTSCLKKRE 20 



61 GAMTGAAACTGAAGGAGTGTGTTTCCATCCTCCCACeGAAGGAMQCCCCTCTCTCCGA 120 

21EMKLKECVSI LPRKESPSVR 40 

CD-I 

• • • . . 

121 TCCTCCAAAGACGGAAAQCTGCTGGCTGCAACCTTGCTGCTGGCACTBCTGrrCTTGCTGC 180 

41 S S K D G K LLAATLLLALL.SCr 60 
CD-I 

181 CTCACKUGGTGTCTnrCTACCAGGTGGCCGCCCTGCAAGGGGACCTGGCCAGCCTCCGG 240 

61 LTVV5;FYf^ VAAl QGDLASLR 80 

CD- II 

241 GCAGAGCTGCAGGGCCACCACGCG6AGAAGCT6CCAGCAGGAGCAGGA6CCCCCAA(^C 300 

81 A E t QGHHAEKLPA G A G A P K A 100 
CD-II CD-III 

301 GGCCTGGAGGAAGCTCCAGCTGTCACCGC6GGACT6AAAATCT7TGAACCACCAGCTCCA 360 

101 G L EEAPAVTAGLKIFEPPAP 120 
CD-III 

361 KAGAAGGCAACTCCAGTCAGAACAGCAGAAATAAGCGTGCCGrn:AGGGTCCA^V\GAA 420 

121GEGNSSQMSRNICRAVQGPEE 140 



421 ACAQGATCTTACACATniJrrcCATGGCTrcrCAGCmAAAAGGGGAAGTGGCCTAGAA 480 

141 T G S Y T F VPMLLSFKRGSALE 160 

CD- IV 

481 GAAAAAGA6AATAAAATATTGGTC/W«;AAACTGGTrACTrTmATATA7I3GTC 540 

161 E_K E N K ILVKETGYFFIYGnv 180 
CD-IV CD-V 

541 TTATATACTSATAAGACCTACGCCATGGGACATCTAATTCAGAGGAAGAAGGTCCATCTC 600 

181 LYTDKTYAH fi HLIQRKKVHV 200 

CD-VI CD-VII 



FIG.5A 
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Neutrokine-orSV 

601 mGGGGATGAATTGAGTCTGGTGACTTTGTTTCGATGTATTCAAAATATGCCTGAAACA 660 
201 DELS L V T LFRCIQNMP E T 220 

CD-VIII CD-VIII 

661 CTACCCAATAATTCCTGCTATTCAGCTGa:ATrGCAAAACTGGAAGAAGGAGAT6AACTC 720 
221 L P N N S C Y S A R I A K L E E G D E L 240 

CD -IX CD-X 

721 CAACTTGCAATACCAAGAGAAAATGCAtWVATATCACTGGATGGAGATGTCACATTTT^ 780 
241 q L A I PR ENAQISLDGDV T F F 260 

COX CD-XI 

781 GGTGCATTGAAACTGCTGTGACCTACmCACCATGTCTOTAGCTATTTTCCTCa 840 
261 G A I. K I L 265 
CD-XI 

B41 TCT6TACCTCTAAGAAGAAAGAATCTAACT6AAAATACCAAAAAAAAAAAAAAAAAAAAA 900 
901 AAA 903 



FIG.5B 
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1 2 

MmiODS OK INHIBITING B To dale, known members ol' ihe TNF-ligaiHJ supcrfomily 

LYMPHOCYTES USING ANTI BODIFILS TO include TNI--alpIia. TNF-ber:! {lympluxoxin-alpha)- 1 -T-beia, 

NEUTROKINE-ALPHA OX40I,. Fas lignnd. CD30L- CD27[,. CD40I. aixl A ]QBL. 

Ilie ligimtis oflhe TNI- ligand superfainiJy urv acidic. TNK- 
niis application is n conlimiation ol applicaliim Scr. No. nmlecnles wiili approximaidy 20?'o .';eqncnce homology 

09/507.968. filed Feb. 22. 2000 now U.S.Piit- No. 6.8 12.-127: tl^^ extracellukir domains (range. I2«/o-36%) and exist 

which claims (he benefit ol* priority vmder 35 U.S.C. §] 19(e) "lainly as membmne-bound fonns wiih the biologically 
baicd on the Tollowiug U.S. paivi'sional applications Irimeric'multimcric complex. Solublc 

forms oi (he TNF ligoad superl'aniily liavc only been identi- 
10 fied so lar for TNF\ LT-beta. and Fas ligand (lor a general 
review, see Gniss. H. and Dower. S. K., 8/ood. 85(12):.V178- 
3404 (1 995)). u liicli is hereby iiKorpoiated by reference in iis 
CiUireiy. lliese pmieins arc invi>lved in regulaliiui of cell 
proliferation, activ.ition. iind difl'efenliation. including clin- 
ic trol of cell survival or death by apopiosis or cyioioxicity 
(.Armiiage. R, .1.. Cnrr. Opin, ImmunoL 6:407 (1994) and 
Smith, C. A.. C.W/ 75:959 (1 994)). 

Tumor necrosis facior alpha ('ITslF-alpha; al.so termed 
cacheclin: hereinafter" TNI"") is secreled primarily by mt)itti- 
21) c>tcs and macrophages in response to endotoxin or other 
siimiili as a soluble homo (rimer of 17 kDa proiein subunils 

and wliich is niso a contiiniation-iD-part of copending appli- ^' ^ ^'^^ 262:695 1 -6954 ( 1 987)). A 

cat ion Ser. No. 09/255.794. filed Feb. 23. 1 «>90; which in tiini membrane-bound 26 kl ) precursor lomi of I NF lias also been 
is a c-on(inuationMn-part of appending application Ser. No. ^^;j-r,bed (Kneglcr. M. et al CW/ 5.V45-^^^ 

fMi«vK «74 ni ..I r..„ n inn« k i • .• • Accumulaiuig cvidciicc iiwicatcs imu 1 Nl" IS 3 rcgubiorv 

()V/tX};).K74, liled Jan. 1 2. I y9K; which IS a ctmtnuuitum-m- ,. -, T- - ■ • i • i ■• • 

«^w^tcv^i7iicojc/nn<T ri.^i^ . inn.*: J I- L c>iokme with pleioiropic biologrcal activities. Tliese aciivi- 
partol PCI /uS96/ 1795 7. filed Oct. 2d, 1996. and claims the • • j • u-. - • ,• , • 

L 1 Tciicw . r,.L. mchide: inhibiiion ol hpopn>iein lipase s\aithesis 

bcnelu ol P"-"ly uiKler 35 U.VC §119(e) <.f U.S. prtivi- (^.cachectin" activit>0 (Beutler. B cl al.. Lun- 316:552 
sionai application No. 60/036.100. filed .Ian. 14, 1997. Each ^ly^sjj^ p„,ymorrhom.c-|«ir leuk.>cyle.s (Kle- 

olthealoreineniionednoM-pawisional and provisional appli- 3,-, bauofl'.S. J.ei al.,a 1.V>:4220(1986): Penissia. B.. 
canons IS hereby mcorpormed by reference in its entirety. et al..7. hunnmoi. 138:765 (1987)). inhibition of cell growth 

Ihe present invenlion relates ton novel cytokine which has or stimulation of cell gaiwtlj (Vilcek. J. ei al. J. Exp. Med. 
been designated Neutrokine-alpha ("Ncuirokine-alpha"). In 163:632 (1986); Sugannaii. B. J. el al.. Science 2.30:943 
addition, an apparent splicing variant of Neutrokinc-alpha (1 985); Lochman. I... B. ei al.. 1 hmmwn!. 1 38:291 3 (1 987)). 
has been identified and designated Nculrokinc-alpliaSV. Ui 55 cytotoxic action on certain transformed cell types (Lachiiiaii. 
specific embodiments, the present invention provides nucleic L. B. et al.. supra: Darzynkiewicz, Z. et al.. Cane. Res. 44:83 
acid molecules encoding Ncutrokijic -alpha and Nciiirokinc- (1984)), antiviral activity (Kohase. M. et al., CeN 45:659 
alphaSV polypeptides. In additional embodiments. Neu- (1986);Woiig.G. H. W.eta|.,/Vc//</rc' 323:8 19 (1986)). siimu- 
ln>kine-alpha and Neutn>kine-alphaSV polypeptides are also lation of bone resorption (BenolLni. 0. R. et al.. Nature 3 1 9: 
provided, as are vectors, host cells and rwombinajit methods ^* 516 (1 986): Saklatvala, J„ Na/ure 322:547 ( 1 986)). siimula- 
for pniducing the same. tion of collagenase and prostaglandin 1:2 production (Dayer, 

}.'M.eXz\.,J.Exp. Med. l62:2163(1985)):audiniiniuioregu- 
REL.ATEL) .^RT latory actions, including activation o IT eel Is (Yokota. S. el al .. 

/ Immunol. 140:531 (1988)), B cells (Kehrl, J. H. et al.. J. 
Human tumor necrosis factors (TNF-alpha) and (TKF- 45 Exp. Med. 166:786 (1 987)). monocytes (Philip, R. et al.. 
beta, or iymphotoxin) are related members of a broad class of Narure 323:86 (1986)), thymocytes (Ranges, G. G. et al., J. 
polypeptide mediators, which includes the interferons, inter- Exp. Med. 167:1472 (1988)), and stimulation of the cell- 
leukiiis and growth factors, collectively called cytokines surface expression of major histocompatibility complex 
(Beutler, B. and Ceramic A., Anna. Rev. immunol. 7:625-655 (MHC) class I andcla-ss 11 nn»lecules (<\)lltns, T. elal., Fmc. 
(1989)). Sequence analysis ofcytokinc receptors has defined 5o AW. Acad. Sci US.4 83:446 (1986): Pujol-Bomcf. R. ci al.. 
several subfamilies of membrane preileins (1) the Ig super- Nature 326:304 (1987)). 

family. (2) the hematopoietin(c>tokine receptor superfamily) TNF is noted for its pro-iuflammator>' actions which result 
and (3) (lie tumor iiecn>sis factor f FNP)/nerve growth factor in (issue injury, such as inductimi t>f pnicoagulant activity on 
(NGF) receptor superfamily (for review of TNF superlbmily vascular eodoilieliaJ cells (Pober. J. S. et al., / hmtmnoJ. 
see. Grass and Dower, 85(1 2): 3378-3404 (1995) and 136:1680 (J986)), increased adherence of neutrophils and 

Aggarwaland Nalarajaii, ^t/r Cytokine Netw.. 7(2):93-124 lymphocytes (Pober, J. S. et a).. J, Immimoi 138:3319 
(1996)).TheTNF/NGFreceptorsuperfamily contains at least (1987)), and stimulation of the release of platelet activating 
10 dilTerenl pn)leins. (iruss and Dower, supra. I .igand.'; for bclor from macniphages, neutrophils and vascular enduthe- 
thesc receptors have been identified and belong to at least two Hal cells (Caniussi.G. e< ol., / Exp. Med. 166:1390 (1987)). 
cytokine superfamilies. Gruss and Dowa-, supra. 60 Recent evidence implicates TNF in the pathogenesis of 

Tumornecrosis factor (a mucnire of TNF-alpha and TNT- many infections (Cersmi, A. et al.. ImmunoL Today 9:28 
beta) was originally discovered as a result of its anti-tumor (1988)), immune disorders, neopbsiic patliolo©', e.g., in 
activity, howwer, now it is recognized as a pleiotropic cytok- cachexia accompanying some malignancies (Oliff. A. et al., 
ine capable of numerous biological activities including apo- Cell 50:555 (1987)). and in autoimmune pathologies and 
ptosis of some transformed cell lines, mediation of cell acti- 65 graft -versus host pathology (Piguct. P.-F. et al., / Exp. Med. 
vat ion and proliferation and also as playing important roles in 166:1280 (1987)). The association of TNF %vith cancer and 
ininiime regulation and inflammation. infectious pathologies is often r^Uxed lo the bost*s catabolic 
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Stale. A major pmblein lu cancer paiiems is wcigJu loss, 
usually associated wiih anorexia. The extensive wasiing 
which results is kiuiwn as 'cachexia" (Kern. K. A. el al. J. 
Porvn/. h:nicK Nuir. 12:2Sr>-29H (IVSK)). Cactiexi:] includes 
progressive weigiii loss, anorexia, and persistent oris ion oi ^ 
body mass in response to a malignant growth. The cachectic 
state is thus associated with significant nmrhidity and is 
responsible lor tl)c majority of cancer mortality. A number ol' 
studies have suggesied thai TNF is aji important mediator of 
(he cachexia in cancer, infectious pathology, and in other lu 
catabolic states. 

TNF is ihoujilii to play a central role in the pathophysi- 
ological consequences of (jrani-negative sepsis and eiidoi- 
oxic slxKjk (Michie. II. K. el al.. Hr. J. Sur^. 76:670-671 
(1989): Dcbcts. j. M. H. ci al.. Second l^ienna Shock Fonim. i> 
p.463-466 (1989); Simpstm. S. Q. et al.. C>i7. Oire Oin. 
5:27-47 (1989)). iiKhiding fever, malaise, anorexia, and 
cachexia. Endotoxin is a potent monocyie/macropliage acti- 
vator which stimulates pniducliiui and secretion of I'NH (Ko- 
rnbUuh.S. K.et a\..J. Imiminol. 07:2585-2591 (I986))and ?(» 
other cytokines. Because TNF could mimic many biological 
effects of endotoxin, il was concluded to be a central mediator 
responsible for the clinical manifestations of endotoxin-re- 
lated illness. TNI* and other monocyie -derived cyltikines 
mediate the metabolic and neurohoniional responses to l»^ 
endotoxin (Michie, (1. R. ei al.. N. Eng. J. MeJ. 318:1481- 
1 486 ( J 988)). findotoxin administration to human volunteers 
produces acute illiiess with Hu-like symptoms including 
fever. tachycardi;i. increased nieiabolic rate and stress hor- ^ 
mone release (Revh;iiig. A. ei al,. Arch. Surg. 123:162-170 .Vi 
(1988)). Blevaied Ie\cls of circulating TNF have alst> been 
foiuid in patients sii Bering fmm Oram -negative sepsis 
(Waage, A. et ah. Z^JotW 1 :355-357 ( 1 987); Hiuiunerle. .A. F. 
et Second I'lenna Shock Fontm p. 7 1 5-7 1 8 ( 1 989); Ocbcts, 
J. M. H. ct al.. Cr//. Care Med. 1 7:489-497 (1 989): Calandra, 
T. et al..y. Infec. Dis. 161:982-987 (1990)). 

Passive immunotherapy directed at neutralizing TNF may 
have a beneficial eftect in Gram-negatrve sepsis and endot- 
oxemia, based on the incnzased TNF pnxluction and elevated 
TNF levels in these pathology states, as discussed above. 4ti 
Antibodies to a "modulator" material which was character- 
ized as cachectin (later found to be identical to TNF) were 
disclosed by Cerami el al. (EPO Patent F^jblicalion 0.212. 
489» Mar. 4, 1 987). Such antibodies were said to be iiseftil in 
diagnostic immunoassays and in therapy of shock in bacterial 45 
infections. Rubin et al. (EPO Patent Ptiblication 0,218,868, 
Apr. 22. 1987) disclosed monoclonal antibodies to human 
TNF, die hybridoiiias secreiing such antibodies, methods of 
pnuJiicing such antibtHiies, and the Li.se of such anlibtxlies in 
immunoassiiy of TNF. Yonc et al. (EPO Patent Publication 5U 
0,288,088, Oct. 26. 1988) disclosed ami-TNP antibodies, 
including niAbs. and tlieir utility iu immunoassay diagnosis 
of pathologies, in particular Kawasaki's piitholog)' and bac- 
teria! infection. The body Huids of patients with Kawasaki's 
pathology (infantile acute febrile miKxxruianeous lymph node 55 
syndrome; Kawasaki, T., Allerg>' 16:178 (1967); Kawasaki, 
T. Shonica {Pediatrics) 26:935 (1985)) were said to contain 
elevated VHV levels which were related to pmj^is;s of the 
pathology (Yone et al., supra). 

Oilier investigators have described niAbs specific for 60 
recombinant human TNF which had neutralizing activity in 
vitfo (Liang. C-M. et al. Biochem. Biophvs. Res. Comm. 137: 
847-854 (1986); Meager, A. et ah, Hybridoma 6:305-311 
(1987); Fendly el al, Hybridoma 6:359-369 (1987); Bricg- 
man. TSet al., Hyhridoma 6:489-507 (1987); Hirai, M.ei al., 65 
y. ImmunoL Metk. 96:57-62 (1987); Moller. A. et al. {Cytok- 
ine 2: 1 62-1 69 ( 1 990)). Some of these niAbs were used to map 



epitopes of human TNF and devekip enzyme iminunoassays 
(Fendly ct al.. supra; [lirai ct al., supra; Moller et al.. sopra) 
and to assisi in the purification of recombinant "1>JF (Bring- 
man et al.. supr;i). Htwever, these sltidies do ntu pn»vide a 
basis for producing TNF neutralizing antibodies tliat can be 
used for in vivo diagiwstic or tlierapeutic uses in humans, due 
to immunogenicity. lack of specificity and/or phamiaceutical 
suitability. 

Neutralizing antisem or ni-Abs to INF have been shown in 
mammals other than man lo abncigate adverse physiologic;) I 
clianges and prevent death after lethal challenge in experi- 
mental endotoxemia and bacteremia, fliis eflect lias been 
demonstrated, e.g., in rodent lethality assays and in prijuaie 
pal ho logy iiUKlel systems (Mathison. J. (\ el al., J. CJin. 
Invest, 81:1925-1937(1988): Bcullcr, B.ci al., Science 229: 
869-871 (1985); Tracey. K. J. el al.. Natifre 330:662-664 

(1987) ; Shimaniolo, Y. et al.. hmmmol. Lea. 17:31 1-3 IS 

( 1 988) : Sil va. A. T. el al.. / infect. Dis. 1 62:421 -427 ( 1 990). 
Opal, S. M. el al., J. Infect. Dis. 161:1148-1152 (1990): 
Hinshaw, L. B. ct al.. Circ. Shock 30:279-292 (1990)). 

To date, experience with anti-TNF m.Ab therapy in humans 
lias been limited but shows beneficial therapetiiic results, e.g.. 
in aitliritis and sepsis. See, e.g., Elliott, M. J. el a I., Badl teres 
din. Rheumatol. 9:633-52 (1995); Feidmann M. et al., Ann. 
N.y. Acad. Sci. liS4 766:272-8 (1995): van dcr Poll. T. ctal.. 
Shock3' : 1 - 1 2 ( 1 99 5 ); Wherry el al ., Crif. Care. Med. 2 1 : S436- 
40 (1993); Tracey K. J., et al.. Crit. Care Med. 2l:S4]5-22 
(1993). 

Mammalian deveh)pmenl is dependenl on bi>lh the pmlif- 
craiionand diilerentiation of cells as well as programmed cell 
death which occurs through apoptosis (W'alker. et al.. Meth- 
ods Achiev. K\p. Pathol. 13:18 (1988). .^popfosis plays a 
critical role in the desimction of immune thymocytes tliat 
recognize self nniigens. Failure of this normal elimination 
process may play a role in a utoinunimc diseases (Gammon et 
al.. Immunology Today 12: 193 (1991 )). 

Itoh et al. {Cell 66:233 (1991)) described a cell surl'ace 
antigen. Fas'CD95 thai mediates apoptosis and is involved in 
clonal deletion otT-cells. Fas is expressed in fictivatedT-cells. 
B-cclIs, neutrophils and in thymus, liver, heart and lung and 
ovary in adult mice (Waianabe-Fukimaga et al.. 7. Immunol. 
148:1274 (1992)) in addition to activated T-cells. B-cells, 
neutrophils. In experiments where a monoclonal .Ah is cross- 
linked to Fas, apoptosis is induced (^'oneliara el af. J. Exp. 
Med 169:1747 (1989); Trauth ct al.. Science 245:301 

(1989) ). In addition, there is an example where bind'mg of a 
motKKlonal Ab to Fas is stimulatory to T-cells under certain 
conditions (Aldersonctal.,/£jiy/..Wc'J. 178:2231 (1993)). 

Fas antigen is a cell surface pmtein of relative MW of 45 
kDa. Both human and murine genes for Fas liavc been cloned 
by Watanabe-Fuk-unaga el al., (/ Immunol. 1 48: 1 274 ( 1 992 )) 
and Itohet al. (Ce// 66:233 (1991 )).TIie proteins encoded by 
these genes are bi>lh innsmembrane pniletns with slructurjl 
homology to the Nerve Growth Factor/Tumor Necrosis Fac- 
tor receptor superfaniily, which includes two TNF recepiors. 
ihe low afiinity Nerve Growth Factor receptor and CO40, 
CD27, CD30, and OX40. ' 

Recently the Fas ligand has been described (Suda a I.. 
Cell 75: 11 69 (1 993)). The amino acid sequence indicates thai 
Fas ligand is a type II transmembrane protein belonging to the 
TNF family. Thus, tlie Fas ligand polypeptide comprises three 
main domains: a short intracellular domain al the amino ter- 
minal end and a longer extiacelluiar domain at the carboxy 
tenninal end, connected by a hydrophobic transmembrane 
domain. Fas ligand is expressed in splenocytes and thy- 
mocytes, consistent with T-cell mediated cytotoxicity. The 
puri^ed Fas ligand has a MW of 40 kDa. 
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Recenily, it has been deinoiistrnied thai l-as/T-as ligand 
intcraclions nrc required for apoptoi^is Ibllowing the activa- 
tion of T-ccIls (Ju cl al.. j\'o(nre 373:444 (1995): Bnmncr c( 
al., Naiure 373:441 (1995)). Activaiion ofT-celis induces 
both proteins on iJie cell surface. Subseqneiii inteniciion 
between the ligand and receptor results in apoptosis of t!>e 
cells, niis snppi>rls the ptissible regulator)' mlc Un apuplosis 
induced by Fas.'Fas ligiuid tnicniciion during nomia! inuniinc 
respt^nsos. 

Accordingly, llxrre is a need to provide c\*iokiaes similar to i" 
TNF that are involved in pathological aMidiiions. Such novel 
cytokines ni;i>^ be used to make novel nnlibodies or other 
antagonists thai bind ilicse TNF-Iikc cytokines for diagnosis 
and therapy of disorders related to 'ITMF-hke cyu^kincs. 

SUMMARY OF Tl IB IMV'ENTION 

In accofdance with oneenibtxJiinent of ilie prcseni inven- 
tion, Ihere is pnivided a iKive! exlnicellulardt>ni:nn ol a Ncn- 
trokiuc-alpha polypeptide, and a novel extracellular domain ?n 
of a Keiitrokine-alphaSV ptilypepiide. as well as biologically 
actix'e and diagnoslically or therapeutically useful fragments, 
analogs and derivatives thereof 

In aeeordance wilh another enibtKiimeiil of the pivseni 
invention. Ihcrc arc provided isolated nucleic acid molecules 2? 
encoding huni;ui Neuirukine-alpha or Neulrokine-alpIwSV. 
including niRNAs, DNAs.cDNAs. genomic ONAs as well as 
analogs and biologically active and diagix)siically or iheni- 
peulically useful fnigments and derivmivcs iheroif. 

The present invention pri>vides isobted nucleic acirl inol- .^n 
eciiles comprising, or a I tenia ti vol y. consisting of a poly- 
nucleotide enciKling a cytokine and an apparent splice variant 
then;of iliat are siritctiirally similar to "I'NF and related cytok- 
ines and have similar biological elfecis and activities. This 
cytokine is named Ncutrokine-alpha and the invention 
includes Meuirokine-alplia polypeptides having at least a por- 
tion of the amino acid sequence in FIGS. I .A and J B (SliQ lO 
NO: 2) or amino acid sequence encoded by the cDNA clone 
(HNEDUJ5) deposited on Oci. 22. 1996 assigned .ATCC 
number 97768. Tlic nucleotide serqucncc dctcnnined by 4u 
sequencing the deposited NeutrokiiK-alplia clone, which is 
shown in FIGS. I.A and IB (SEQ ID NO: 1 ). contains an open 
lading franje encodi ug a complete polypepi ide o f 285 ami no 
add residues including an N-temiinal methionine, a pre- 
dicted intracellular domain of about 46 amino acid residues, as 
a predicted transmembrane domain of about 26 amino acids, 
a predicted extracellular domain of about 213 amino acids, 
and a deduced molecular weight for die complete protein of 
about 31 kl)a. As for other type II transiiiemhrane proieins. 
soluble forms of Naiirokinc-alpha include all or a portion of .^u 
the extracellular domain cleaved frv>m the transmembrane 
domain and a polypeptide comprising the complete Neu- 
Imkine-alpha polypeptide lacking the transmembrane 
dojuain, i.e.. the extracellular domain linked to the intracel- 
lular domain. .>5 

The apparent splice variant of Neuirokine-aipha is named 
NeuUokine-alphaSV and the invention includes Neuirokine- 
alphaSV ptilypeplides comprising, or alternatively, c(msi.sl- 
ing of. at least a ponion of the amino acid sequence in FIGS. 
5A and SB (SEQ ID NO: 1 9) or amino acid sequence encoded Of i 
by the cDNA clone HDPMC52 deposited on Dec. 10. 1998 
and assigned .ATCC number 203518. Tlie nitcleotide 
sequence detemiined by sequencing tlie deposited Neu- 
trokine-alphaSV clone, which is shown io FIGS. 5 A and SB 
(SEQ ID NO: 18). contains an open reading frame encoding a 65 
complete polypeptide of 266 amino acid residues including 
an N- terminal methionine, a predicted intracellular domain of 



about 46 amino acid residues, a predicted transmembrane 
domain of about 26 amino acids, a predicted extracellular 
domain of about 194 amino acids, and a deduced molecuLnr 
weight for the c*>mplele pRileintifabtuit 29 ki)a..As forolher 
type 1 1 transmembrane proteins, soluble forms ol'Neutrokine- 
alphaSV include all or a portion of the extracellular domain 
cleaved fa^m the transmembrane domain and a polypeptide 
comprising the complete NeuIrokine-alpliaSV polypeptide 
lacking the iransmembranc domain, i.e.. the extracellular 
domain linked to the intracellular domain. 

Thus, one embodiment of the invention provides an iso- 
lated nucleic acid molecule comprising, or alternatively con- 
sisting of. a polynucleotide liavitig a nucleotide sequence 
selected fn>ni the grxuip consi'iting of: (a) a nucleotide 
sequence encoding a fiill-lcngth Ncutrokinc -alpha polypep- 
tide having the complete amino acid sequence in FIGS. l.A 
and IB (SRQ ID NO:2) or as encoded by the cDNA clone 
contained in the deposit liaving ATCC" accession niunber 
977 6X: (h) a nucleolide sequ«ice encoding the predicted 
extracellular domain of the Neiitnokinc-alpha polypeptide 
having the amino acid sequence at positions 73 to 285 in 
FIGS. 1 A and IB (SEQ ID NO:2) or as encoded by the clone 
contained in the deposit having ATCC accession number 
y776X; (c)a lutcletMide sequence encoding a fragment ft he 
polypeptide of (b) having Ncuirokinc-alpha fimctional activ- 
ity (e.g., biological activity): (d) a nucleotide sequence 
encoding a polypeptide comprising the Neutrokine -alpha 
intracellular domain (predicted to constitute amino acid resi- 
dues from abiiut 1 to about 46 in KICiS. l.A atKl IH (SKQ It) 
NO: 2)) or as encoded by the clone contained in the deposit 
having .ATCC accession number 97768: (e) a nucleolide 
sequence encoding a polypeptide comprising theNeutrokine- 
alpha transmembrane domain (predicted to constitute amino 
acid residues from about 47 to about 72 in FIGS. l.A and IB 
(SBO ID NO:2) or as encoded by the cDNA clone contained 
in tlie deposit having ATCC accession number 97768: (0 a 
nucleotide sequence encoding a soluble Neutrokiue-alplia 
polypeptide having the e.xtracellular and intiacellular 
domains but lacking tlie transtuembrane domain; and (g) a 
nucleotide sequence complementary to any of the nucleotide 
sequences in (a), (b), (c), (d), (e) or (0 above. 

Further erabodiiueots of the invention include isolated 
nucleic acid molecules that comprise, or alternatively consist 
of, a polynucleotide having a nucleotide sequence at least 
80%. 85% or 90% identical, and more preferably at least 
95%. 96%. 97%. 98% or 99% identicaL to any of the nucle- 
otide sequences in (a), (b), (c), (d). (e), (f) or (g) above, or a 
polynucleotide which hybridizes under stringent hybridiza- 
tion ctHxli lions tt> a polynucleotide in (a), (b)» (c), (d), (e), (0 
or (g) above. This polynucleotide which hybridizes docs not 
hybridize under stringent hybridization conditions to a poly- 
nucleotide having a nucleotide sequence consisting of only A 
residues or of only 1* residues. 

Another embodiment of the invention provides an isolated 
nucleic acid molecule comprising, or alternatively consisting 
of, a polynucleotide haWng a nucleotide sequence selected 
from the group consisting of: (a) a nucleotide sequence 
encoding a full-length Neiilrokine-alphaSV polypeptide hav- 
ing the complete amino acid sequence in FIGS. 5.A and SB 
(SEQ ID NO: 1 9) or as encoded by the cDNA clone contained 
in the ATCC Deposh deposited on Dec. 10, 1998 as ATCC 
Number 203518: (b) a imcleotide sequence encoding the 
predicted extracellular doniain of the Neutrokioe-alphaSV 
polypeptide having the amino acid sequer>ce at positions 73 to 
266 in FIGS. 1 A and 1 B (SEQ ID N0:2) or as encoded by the 
cDNA clone contained in ATCC 2035 J 8 deposited on Dec. 
10} 1998; (c) a nucleotide sequeiKC encoding a polypeptide 
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Comprising the Ncuirokine-alpIwSV iiitmcellular domnin 
(predicted to const ititte omino acid residues from alnxti I to 
about 46 in PIGS. SA and SB (SVJQ ID NO: 1 9)) or as encoded 
by ihecDNA clone ainlained in A ICC No. 20351 8 deposited 
on I>ec, 10. 1998; (d) a nucleotide sequeiKre encotling n 
polypeptide comprising the Neuirokiuc-alphaSV tmnsmem- 
biane domain (predicted to constitute amino acid residues 
rrom about 47 to about 72 in FIGS. 5A and SB (SRQ 10 
NO: ] 9) or as encoded by the cDNA clone contained in ATCX" 
No. 203518 deposited on Dec. 10. H>5)8: (e) a miclei^tide 
set^ueiice encoding a soluble Neuirokine-alphitSV polypep- 
tide liaving Uie extracellular aiid intracellular domains but 
lacking the transinenibnnie dcuimin; and (Q a nucleotide 
seqijcrtcecomplemenlar)' to any of the nucleotide sequences 
in (a), (b), (c). (d), or (e) above. 

Further embcdiiuents of ihe invention include isolated 
nucleic acid molecules (hat comprise, or aliernatively consist 
of, a polynitcleotide liaving a nucleotide sequence at least 
80%, S5% or 90% ideiiiical. iuid more prefenihly at least 
95%! 96%. 97%. 98% or 99% identical, to any of the nucle- 
otide sequences in (a), (b), (c), (d), (e) or (0 above, or a 
polynucleotide which hybridizes under stringent hybridiza- 
tion conditions to a po]yiiucleotidein(a), (b). (c), (d). (e)or{0 
abtwe. I his polymicIwHide which hybridizes dix:s not 
hybridize under stringent hybridrzation conditions to a poly- 
nucleotide having a nucleotide sequence consisting ol'only .-V 
residues or of only T residues. 

In one eiiibodinicnt. the apparent splice variant of Neu- 
tn>kine-alpha comprising, or alternatively consisting of. m 
least a portion of the amino acid sequence from Gly-i42 to 
Leu-266 as shown in FIGS. SA and 5B (SEQ iD NO: 1 9) or 
amino acid sequeiK:e encoded by the cDNA clone HDPMC52 
deposited on Dec. 10, 1998 and assigned .ATCC rXrposii No. 
203518. 

In additional embodiments, the nucleic acid molecules of 
the invention comprise, or aliernatively consist of. a poly- 
nucleotide wliich encodes the amino acid sequence of an 
epitope-beariiig portion of a Nemrokine -alpha or Neuirokine- 
alphaSV polypeptide having an amiiK> acid seqireiKe in (a), 
(b), (c), (d). (c), (0 or (g) above. A fiirthcr nucleic acid 
embodiment of the invention relates to an isoLited nucleic 
acid molecule comprising, or ahemaiively consisting of. a 
polynucteotide which encodes the ajuino acid sequence of a 
Neutrokine-alpha or Nevtrokine-alphaSV polypeptide hav- 
ing Bn ammo acid sequence which contains at leas! one amino 
acid addition, siibstimtion, and/or deletion but not more than 
50 amino acid additions, substitutions and/or deletions, even 
more preferably, not more than 40 amino acid additions, 
substitutions, und/or deletions, still more preferably, not more 
than 30 amino acid additions, substitutions, and/or deletions, 
and still even more preferably, not more than 20 amino acid 
additions, substitutions, and/or deletions. Of course, in order 
of ever-increasing preference, il is highly preferable for a 
polynucleotide which encodes tlie amino acid sequence of a 
Neutrokine-alpha or Neutrokine-alphaSV polypeptide to 
have an amino actd sequence which contains not more tlian 
10,9, 8, 7, G, 5, 4, 3. 2 or I or 1-100, 1-50, 1-25, 1-20, 1-15, 
I -10, or 1-5 amino acid additions, substitutions and/or dele- 
tions. Conservative substitutions are preferable. 

The present invention also relates to recombinant vectors, 
which include the isolated nucleic acid molecules of Uie 
present invention, and to host cells containing the recombi- 
nant vectors, as well as to methods of making such vectors 
and host cells and for using them for production of Neu- 
trokine-alpha polypeptides by recombinant techniques. 

hi accordance with a further embodiment of the present 
invention, there is provided a process for producing such 
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polypeptides by recombinant techniques comprising cultur- 
ing recombinant prokaryolic and/or cukarv-otic Iiost cells, 
containing o Neutrokinc-alplia or Neutrokine-alphaSV* 
nucleic acid sequence of Ihe invention, under conditions pm- 
motiag expression of so id polypeptide and subseqiHfnt recov- 
ery of said polypeptide. 

Tlic invention further provides an isolated Ncuirokinc- 
alpha polypeptide ainiprising, or alternatively consisting of, 
an amino acid sequence selected from the group consistitig 
of: (a) the aniiiw acid sequence of the hi 11 -length Neutrokine- 
ulpha polypeptide having llie complete amino acid sequence 
shown in FIGS. I A and JB (i.e.. positions 1-285 of SEQ ID 
NO: 2) or as eiK-oded by tlie cDN.\ plasmid contained in ibe 
dept)sit having .A ICC accession number 97768; (h) the amino 
acid sequence of the full-length Ncutrokinc- alpha polypep- 
tide liaving the complete amino acid sequeuce shown in SEQ 
ID N0:2 excepting the N-lemiinal nierhionine {i.e., positions 
2 to 285 of SEQ I D NO: 2); (c) a fragment of the polypeptide 
of (h) having Nciilrokine-alplia functional activity (e.g., bio- 
logical activity); (d) the amino acid sequence of the predicted 
extracellular domain of the Nculrokine-alpha polypeptide 
liaving the amino acid sequence at positions 73 to 285 in 
FIGS. lAand IB (SEQ ID NO: 2) or as encoded by the cDNA 
pla.MTiid contained in the deptisit liaving .\I'(X' accession 
number 97768: (o) a nuclctuidc sequence encoding the Ncu- 
irokine aipha polypeptide having the amino acid sequence at 
positions 134-285 in FIGS. I Aand 1B(SEQ IDNO:2):(f)the 
amino ocid sequence of the NeiUmkine-alpha intracellular 
domain (predicted to constitute amino acid residues fmm 
abinii I to about 46 in FIGS. lAand IB (SEQ IDNO:2))oras 
encoded by the cI)N.\ plasmid contained in the deposit hav- 
ing .^'fCC accession number 97768; (g) the amino acid 
sequence of tlie Neutrokieie-alpha l/ansniembrane domain 
(predicted lo const itiue amino acid residues from about 47 to 
about 72 in FIGS. I A and IB (SEQ ID N0:2)) or as encoded 
by the cDN.A plasmid contained in the deposit having ATCC 
accession number 97768: (h) the ajuino acid sequence of the 
soluble Neutrokine-alplia polypeptide having Uie extracellu- 
lar and intracellular domains but lacking the transmembrane 
domain, wherein each of these domains is defined above; arxl 
(i) fragments of the polypeptide of (a), (b), (c), (d). (e), (f), (g) 
or (h). The polypeptides of the present invention also include 
polypeptides havijig an amino acid sequence at least 80% 
identical, more preliaTibly at least 85% or 90% identical, and 
still more preferably 95%, 96%, 97%, 98% or 99% identical 
to those described in (a), (b), [c), (d), (e) (0, (g): (h) or (i) 
above, as well as polypeptides having an amino acid sequence 
with at least 80%, 85%, or 90% similarity, and more prefer- 
ably at least 95% similarity, to those above. Additional 
embodiments of the invention relates to polypeptides whidi 
comprise, or alternatively consist of, the amino acid sequence 
of an epitope -bearing portion of a Neutrokine-alpha polypep- 
tide having an amino acid sequence described in (a), (h), (c), 
(d). (e), (0. (g): (h) or (i) above. Polypeptides having the 
amino acid sequence of an epitope- bearing portion of a Neu- 
trokine-alpha poly peptide of the invention include port ions of 
such polypeptides with at least 4, at least 5, at least 6, at least 
7, al least X, and prelenihly at least 9, at least 1 0, at least 1 1 , 
at least 1 2, at least 1 3, at least 14. at least 1 5, at least 20, at least 
25, at least 30, at least 40, at least 50, and more preferably at 
least about 30 amino acids to about 50 amino acids, although 
cpi tope-bearing polypepUdes of an>' length up to and includ- 
ing the entire ajiiino acid sequence of a polypeptide of the 
invention described above also are included in the invention. 

Highly preferred embodiments of the invention are 
directed to nucleic acid molecules comprising, or alterna- 
tively consisting of a polynucleotide ha\'ing a nucleotide 
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sequence leasi 80%. 85%. 90% identical and more prefer- 
ably ai lea^i 95%. 96%. 97%. 98%. 99% or J00^>& idemical ii> 
a ptilyniiclentide sequence encoding the Neu(rokii>e -alpha 
polypcplide having the amiiui acid sequence al poshicms 1 34- 
285 in FKJS. I A and IB (SEQ ID NO:2). PreJerred embodi- 5 
menu of the invention are directed to nucleic acid molecules 
comprising, or alternatively consisting of a polynucleotide 
having a nucleotide sequence at least 90% identical lo a 
polynucleotide sequence encoding the NeutAskine -alpha 
polypepiide having i he amino acid sequence ai positions 134- lu 
285 in KKiS. lA aiid IB (SF.Q ID NO:2). More preferred 
embodimenis of the im'ention are directed to nucleic acid 
molecules comprising, or alternatively consisting of a poly- 
luicleiuide having a nucletUide sequence al least 95% identi- 
cal to a polymicicoiidc sequence encoding the Ncutrokinc- i> 
alpha polypeptide having the ^miino acid sequence at 
positrons 134-285 in FIGS. l A and IB (SEQ IDNO:2). More 
preferred embtxiimenls of the invention are directed to 
nucleic acid molecules comprising, or alternatively cimsisl- 
ing of a polynucloolidc liaving a nucleotide sequence at least 
96% identical to a polynucleotide sequence encoding ihe 
Neutrokine-alplw polypeptide having the amino acid 
sequence at posit ion> 134-285 in FIGS. 1 A and J B (SEQ ID 
N(>:2). 

Additionally, more preferred embodiments of the inven- 
tion arc directed to nucleic acid molecules comprising, or 
alternaiiveiy consisting of a polynucleotide having a nucle- 
otide sequence ai least 97% to a polynucleolidc sequence 
erKodinglhc Neu1a>kine-alpha ptilypeptide having the uniino 
acid sequence at positions 1 34-285 in FIGS. I A and IB (SEQ 
ID NO:2). Additionally, more preferred embodimenis of the 
invention are directed to nucleic acid molecules comprising, 
or alternatively consisting of a polynucleotide having a nucle- 
otide seqtierxre at least 98% to a polynucleotide sequence 
cncodijigthc Nenirokinc-alplia polypeptide having the amino 
acid sequence at positions 134-285 in FIGS- lAand 1B(SCQ 
ID NO:2). Additionally, more preferred embodiments of the 
invention are directed to nucleic acid molecules comprising, 
oraliematively consisting of a polynucleotide having a nucle- 
otide sequence at least 99% identical to a polynucleotide ai} 
sequence eiKoding the Neutrokine-alpha polypeptide having 
the amino acid sequence at positions 134-285 in FIGS. JA 
aiidlB(SEQIDNO:2). 

The present invention also encompasses the above poly- 
nucleotide sequences fused to a heterologous pol>'niicJcotido 45 
sequence. Polypeptides encoded by these polynucleotides 
and nucleic acid molecules are also encompassed by tlie 
invention- 

*l"he invention further provides an isiilaled Neulnikine- 
alphaSV polypeptide comprising, or alternatively consisting >«.' 
of. an amino acid sequence selected from the group consisting 
of: (a) the amino acid sequence of the full-lengtli Neutrokine- 
iilphaSV polypeptide having (he ci>mple(e amino acid 
sequence shown in FIGS. SA and 5B (i.e.. positions 1-266 of 
SEQ ID NO: 1 9) or as encoded by the cDNA clone contained 55 
in ATCC No. 203518 deposited cms Dec. 10, 1998; (b) the 
amino acid sequence of the ftll-length Neutrokine-alpliaSV 
polypeptide having the complete ami n{> acid sequerK^e shown 
in SEQ ID NO: 1 9 excepting the N-^erminal methionine (i .e., 
positions 2 lo 266 of SEQ ID NO: 19); (c) the amino acid 6fj 
sequence of the predicted extracellular domain of the New- 
trokine-alphaSV polypeptide having the amino acid sequence 
al positions 73 to 266 in FIGS. 5A and SB (SEQ ID NO; 1 9) or 
as encoded by the cDNA clone contained in ATCC No. 
203518 deposited on Dec. 10, 1998; (d) the amino acid 65 
sequence of the Neutrokine-alphaSV' intracellular domain 
(predicted to constitute amino acid residues from about I to 



about 46 in f- IGS. 5A and 58 (SEQ ID NO: 1 9)) oras encoded 
by thecDNA clone contained in. ATCC No. 2035 18 deposited 
on Dec. 10. 1998: (e) the amino acid sequence of tlic Ncu- 
Irokine-aiphaSV trdnsmeinbnnie domain (predicted to con- 
stitute amino acid residues friMii aboirt 47 io about 72 in FIGS. 
5A and SB (SEQ ID NO: 19)) or as encoded by the cDUA 
clone contained in .ATCC No. 20.'i5 1 8 deposited on Dec. 10. 
1 998: (0 tht^ amino acid sequence of the soluble Neutrnkijie- 
alpIiaSV polypeptide liaving the exiracelhilaraud intracellu- 
lar domains btii locking the tnmsmenibnuie domain, wherein 
each of these domains is dertned above: and (g) fragments of 
the polypeptide of (a), (b). (c), fd). (e). or (f). Tlie polypep- 
tides of the present invention also include polypeptides hav- 
ing an amino acid sequence at legist S()% identical, more 
preferably at least 85% or 90% idcuiical. and still more pref- 
erably 95%. 96%, 97%. 98% or 99% identical to those 
described in (a), (b). (c). (d), (ej (0- or (g) above, as well as 
polypeptides having aji ajiiino acid sequence wiih al least 
X0%, 85%. or 90% similarity, und more preferably at least 
95% similarity, to those above. Additional embodimenis of 
the invention relates to polypept ides which comprise, or alter- 
natively consisi of. the amino acid sequence of an epiiope- 
bearing portion of a Nciurokine-alpliaSV polypeptide having 
an amino acid sequence described in (a), (h). (c), (d), (e). (0, 
or (g) above. Peptides or polypq)tides having the amino acid 
sequence of an epitope -bearing portion of a Neutrokine-al- 
pliaSV polypeptide of the invention include p^irlions of such 
polypeptides witl) at Iciisi 4. al least 5. at least 6, at least 7. at 
lea.st X. and prelerjhiy at least 9. al least 1 0, ut least 11 . ut least 
12, at least 13. at le;ist 14. at least 15. at le;isi 20. at least 25, 
a I least 30, at least 40. at least 50. aixl more preferably at least 
about 30 amino acids to alxnit 50 amino acids, althougli 
epi tope-bearing p<.>lypeplides of any length up to and ioc hid- 
ing the entire amino acid seq\ieiice of a polypeptide of the 
invention described above also arc incUided in the invention. 

Certain non-exclusive embodimenis of the invention relate 
to a polypepiide which has the amijio acid sequence of an 
epitope-bearing portion of a Neutrokine-alplia or Neutrokine- 
olphaSV polypeptide having an ainino acid sequence 
described in (a), (b). (c). (d). (c), (1). (g). (h) or (i) above. In 
other embodiments, the invention provides an isolated anti- 
body that binds specifically (i.e.. uniquely) to a Neutrokiue- 
alplia or Neuirokine-alphaSV polypeptide having an amino 
acid sequence described in (a), (b). (c), (d). (e), (1), (g). (h) or 
(i) above. 

The invention ftirilier provides methods for isolating anti- 
bodies that bind specifically (i.e.. uniquely) to a Neutrokiiic- 
alplia or Neutrokioe-alphaSV polypeptide having an amino 
acid sequence us described liertan. Such anlilxHlies are useful 
diagnostically or therapeutically as described below. 

The invention also provides tor pharmaceutical composi- 
tions comprising soluble Neutrokine-alpha and/or Neu- 
ln>kine-alphaSV* polypeptides, particularly human Neu- 
trokine-alpha andyorNeutrokine-alphaSV polypeptides, and/ 
or anii-Neuirokine-alpha antibodies and/or anti-Neutrokine- 
alphaSV antibodies which may be employed, for instance, to 
treat, prevent, prognose and/or diagnose lunior and tumor 
metastasis, infections by bacteria , viruses and other parasites, 
inununodeficiencies. infiaounatory diseases, lymphadenopa- 
thy. autoinimime diseases, graft versus host disease, stimulate 
peripheral tolerance, destroy some transformed cell lines, 
mediate cell activation, survival and proliferation, mediate 
immune regulation and inflammatory responses, and to 
enhance or inhibit immime responses. 

In certain embodiments, soluble Neutrokine-alpha and/or 
Neutrokine-alphaSV polypeptides of the invention, or ago- 
nists thereof, are administered, (o treat, prevent, prognose 
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niid/ordiagm^scnn iniini!rK>deficieiK-y (e.g.. scvcrccoiiibined (i.e.. Hashimoto's iliyn>idiiis. CfoixJpasturc's syndrome, 
immuiiodeficieiicy (SCII^)-X linktxl SCJD-aiitosonial. Pemphigus. Receptor oiuoininiuni lies such as, for example, 
adenosiiiedeamiiwse deficiency (ADA dehciency). X -linked (a) Graves' Disease, (b) Myasthenia Gravis, and (c) insulin 
agammaglohulineniia (XI ..\). Krut<m*s disease, cnngenil^il resistance, uuloimmtme hemolytic iuieniia. auloimmiine 
auuinimaglobnlinemia, X-hiiked intaniiie nganmiaglobiihne- s tlirombocytopenic purpura, sclerodenua with ant i -collagen 
mia. acquired agammaglobulinemia, adult onset agamnui- anlibodies. mixed connective tissue disease, polymyositis/ 
globuhnemia, laie-oiisei agammaglobulinemia, dysgamma- dermaiomyositis. pernicious anemia, idiopathic .Addison's 
globulinemia. hypoganmiaglohu line mia. transient disease, infertility, glomcruJonepliritis such as primary gloni- 
liyptigimunaglobulinemia ot infancy, unspecified hypogom- erulonepluitis and IgA nephropailiy. bullous pemphigoid, 
uiaglobnlinemia. agiimniaglobuli nen lia. conuuon variable m Sjogren's syndrome, diabetes mellims, and adrenergic dnig 
inmiunodencieixcy (CV'ID) (acquired). Wiskoli-Aldrich Syn- resistaiKe (including adrenergic drug resistance with asilima 
drome (WAS), X-Hiiked imnumodcficiency wiih hyper IgM, or cystic fibrosis), chronic active liepaiitis. priniDr>' biliary 
non X-1 inked inuuuiKHieliciency u-iih hyper IgM. selective cirrhosis. otl>er endocrine gjand failure, vitiligo, vasculitis. 
Ig.'\ delicicncy. Ig(i .subcIiissdelkieiKy (with or wiMuiiil lg/\ pi>st-Ml, cardiotomy syndrome, iirticariii, atopic demuitilis. 
deficiency), a niibtxly deficiency with normal or elevated Igs, 15 asthma, iiiflanuiiatory myopathics, and other inllanmtaiory, 
imnuini>deficiency with lliymoma. Ig heavy chain deletions. granulamatous. degciieratix'e, and atrophic disorders) or cod- 
kappa chain detVciency, B cell lymphoproliferalive disorder ditions associated with an autoimmune disease. Ui a specific 
(BLPD). selective IgM innuunodeficiency. recessive agam- preferred embodiment, rheumatoid artliritis is treated, pre- 
tnagltibiilinenua (Swiss type), reticular d\'sgenesis. neimatal vented, pn>gnosed and/<ir diagnosed using anli-Neulmkine- 
nemrtipcnia. severe congenital leukopenia, thymic alympho- 2tj alpJia antibodies and/or anti-Nciiirokinc-alphaSV antibodies 
plnsia-aplasia or dysplasia with inullumxleficienc)^ ataxia- and/or other antagonist of the Lnveniion. In another specific 
telangiectasia, short limbed dwarfism. X-linked lympliopro- preferred embodiment, systemic hipus erylliemosus is 
hferative syndmmc (XLF), Nezelof syndrome-combined treated, prevented, pa>gju>sed. and/or diagnosed using ant i- 
initnunodellcicncy with Igs. purine nucleoside phosphory- Neuln)kine-alpha anliN>dies and/or anli-Neuln>kine-al- 
hisc deficiency (PNP). MHC Class II deficiency (Bare Lym- :s pItaSV and'or other antagonist of the invention. In another 
phocyte Syixlrome) and severe combined inuuunodefi- specific preferred embtidiment. id iopaOiic thrombocytopenia 
ciency.) or condiiions associated with an inununodeficienc\'. purpura is treated, prevented, prognosed. and/or diagnosed 
hi 0 specific embtxJimeni, Neutmkiixr- alpha and/or Neu- usuig anti-Neutrokine-alpha antibodies and/or anti-Neu- 
tnikine-alphaSV p^ilypeplides or polynucleotides of the trokine-alphaSV and/or other antagt>nisl of I he invention. In 
inveniion. or agi>nists lhere«.>l'. are administered 10 treat, pre- .>ii another specific preferred embodimeiu IgA nepliropathy is 
vent, prognose and/or diagnose common variable imniuno- treated, prevented, prognosed and/or diagnosed using anti- 
deficiency. Neutfokine-aJpha antibixlies aixi'or anti-Neuia»kine-al- 
In a specific embixliinent. NeiitrokiiK*-alpha and/or Neu- pliaSV' and'or other antagonist of the invenfion. !» a prefeired 
trokii^e-alpha.SV polypeptides or pi>ly nucleotides of the embodiment, the auioinimime diseases and disorders and/or 
invention, or agonists tliereof. arv admmistcred to treat, pre- 35 condiiions associated with the diseases and disorders recited 
vent, prognose and/or diagiKisc X-linked agaimuaglobuline- above are treated, prevented, prognosed and/or diagnosed 
mia. using anti-Neutrokine-alplia antibodies and/or anii-Neu- 

In aiioiher specific embodiment, Neut no kine- alpha and/or trokine-alphaSV anlibodies. 

Neiitrokine-aiphaSV polypeptides or polynucleotides of the The invention lurthcr provides compositions comprising a 

invention, or agonists thereof, arv administered to treat, pre- 4u Ncutrokinc-aJpha or Ncutrokinc-alphaSV polynucleotide, a 

vent, prognose and/or diagnose severe combined inununode- Neuinokine-alpha or Neutrokine-alphaSV polypeptide, and/ 

ficieiKy (SCID). or an anti-Neutrokine-alpha antibody or anti-Neutrokiae-a(- 

hi another specific embodijuent, Neutajkine-alplia and/or phaS V antibody, for ad/niiiistratk»n to cells in vitro, to ceJls ex 

Neiiirokine-aiphaSV polypeptides or polynucleotides of the vivo, and to cells in vivo, or to a multicellular organism. In 

invention, or agonists thereof, arc administered to treat, pre- 45 preferred embodiments, the compositions of the invention 

vent, prognose and/or diagnose Wiskott-Aldrich syndrome. comprise a Neutrokine -alpha and/or Neutrokioe-alphaSV 

hi another specific embodiment. Neutrokine-alpha and/or polynucleotide for expression of a Neuirokine-alpha and/or 

Neutrokine- a IphaSV" polypeptides or polynucleofides of the Neutrokine-alphaSV polypeptide in a host organism for treat - 

invention, or agoni.sts iherwif, are administered to treat, pre- menl of disease. In a mowi preferred embiHlimt^il, the com- 

vcnt, prognose arxl/or diagnose X- linked Ig deficiency with 5u positions of the invention comprise a Ncutrokinc-alpha and/ 

hyper JgM. or Neuirokine-alphaSV polynucleotide for expression of a 

In anotlier embodiment. Neutrokine-alpha antagonists Neutrokine-alpha and/or Neutrokine-alphaSV' polypeptide in 

and/or Neuirokine-alphaSV antagonists (e.g., an anti-Neu- ahoslor^nism for treat mml of an immunodeficiency and/or 

trokine-alpha antibody), are administered to treat, prevent, condiiions associated with an immunodeficiency. Particu- 

pjogiwse and/or diagix>se an autoirrmiune disease (e.g.. rheii- 55 lariy preferred in this regard is expression iu a human patient 

matoid arthritis, systemic lupus erythematosus, idiopathic for treatment of a dysflmction associated with aberram 

thrombocytopenia purpura, autoimniime hemolytic anemia, endogenous activity of a Neutrokine-alpha or Neutrokine- 

uuloimmune net>n;ilal ihrombtxrj'lopenia, autoimmunocy- alphaSV gene (e.g.. expression to enhance the riomxal B-cell 

topenia, hemolytic anemia, antiptxispholipid syndrome, der- function by expanding B^ell numbers or increasing B cell 

matitis. allergic encephalomyelitis, myocarditis, relapsing (iO lifespan). 

polychondritis, rheumatic heart disease, glomerulonephritis The present invention also provides a screening method for 

(e.g, Ig,^ nephropathy). Multiple Sclerosis, Neuritis, Uveitis identifying compounds capable of enhancing or inhibiting a 

OphlhaJniia, Polyeodocrinopathies, Purpura (e.g., Henloch- cellular response induced by Neutrokinc-alplia and/or Neu- 

Scoenlein purpura). Reiter's Disease, Still-Man Syndrome, irokine-alphaSV which involves contacting cells wlucfa 

Autoimmime Pulmonary Inliammaiion. Guillain-BarreSyn- G5 express Neutrokine-alpha and/or Neutroldne-alphaSV with 

drome, insulin dependent diabetes meilitus, and autoimmuiie the candidate coii^imd, assaying a cellular response, and 

bflammatoiy eye, autoimmune thyroiditis, hypothyroidism comparing the cellular response to a standard cellular 



Case 1 :12-cv-00607-GBL-TCB Document 1-3 Filed 06/01/12 Page 45 of 181 PagelD# 70 



US 8,071,092 Bl 



13 



14 



response, tlie standard being ass«iycd wlica coniaci is itiade in 
absence of the candidaie compiiUiid: Wrhcroby. an increased 
cellular response over the siandard indicaies tlial (he com- 
p4)iind is an agonisi uiid a decrvased celliitarresponseDVcr ihe 
standard indicates that the coniptnind is an antagonist. 

In another embodiment, a method lor ideiiti lying Neit- 
irokiiie-aipha and/or Neuirukiiie-alphaSV' receptors is pm- 
vided. as well as a screening assay for a^ionisls and antago- 
nists using such receptors. Iliis assay involves deiennitiing 
the efieci a candidate compound has on Nemrokine-alplin 
and/or Ncutrokine-alphaSV' binding to the Nciitrokine -alpha 
and/or Neiiirokine-alpIiaSV* receptor. In particular, the 
inetliod inwlves contacting a Neuirokinc-alpiia and/or Neii- 
tnikine-alphaSV receptor with a Nctiirokine-alphu arui/or 
Ncutnokinc-alphaSV polypeptide of the invention and a can- 
didate compound aixl detenniiiing wlwiherNcutrokine-alpha 
and/or Neutrokine-alph;iSV polypeptide binding to the Ncii- 
irokiiie-alplia and/or Neutaikine-alplwSV receptor is 
increa.seU or decreased due (o the presence of the candidate 
compound. Tlic antagonists may ho employed to prevent sep- 
tic shock, inflammation, cerebral malaria, activation of the 
HIV virus, graft-host rejection, btme resorption, rlieiimaioid 
artliritis, cachexia (wasting or malnutrition), ininnmc system 
function, lymphonui, and auli>tiiiinune disorders (e.g.. rheu- 
matoid arthritis and systemic lupus erythematosus). 

Tlie present inventors have discovered iliiii NeuiRikine- 
alpha is expressed not only in cells of nnuiocytic lineage, but 
also in kidney, lung, peripheml Icuki>cyte, btuie aiamnv. T 
cell lymphmKi, Heell lynipl^oma,aciiva(ed 1 cells, sunn:ich 
cancer, smooth muscle, macrophages, and cord blood tissue. 
The present inventors have fun her disciwered ihai Neu- 
trokine-alphaSV appears to be expressed highly only in pri- 
mary dendritic ceils. For a number of disorders of these tis- 
si»es and cells, such as rumor and innwr metastasis, infection 
of bacteria, viruses and other parasites, immunodeficiencies 
(e.g.. chronic variable immunodeficiency), septic shock, 
inflammation, cerebral malaria, activation of the I IIV* viais. 
g/aft-host rejection, bone resorption, rheumatoid artluitis. 
auto immune diseases (e.g., rheiunaioid artliritis and systemic 
lupus erythematosus) and cachexia (wasting or malnutrition). 
It is believed thai significantly liiglier or lower levels of Neu- 
trokine-alplia and'or Neutrokine-alphaSV gene expression 
can be detected iu certain tissues (e.g., bone marrow) or 
bodily fluids (e.g., senim, plasma, urine, synovial fluid or 
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A still liin her embodiment of the invention is related to a 
methvxl for treating an individual in need of a decreased level 
«^f Neuirokinc-alplia and/or Ncutrokine-alphaSV" activity in 
the body comprising, administering to such an individual a 
composition comprising a then pculica II y el Vective amount of 
an Neulrokine-alpha and/or Neutrokine-alphaSV antagonist. 
Preferred antagonists for use in the present invention are 
Neuirokinc-alpha-speciftc and^or Ncutrokine-alphaSV-spe- 
cilic ajUibtKlies. 

BRIRF naSTRlPTION OF I HIf FIGURl^ 

The following dm wings are illustrative of embodiments of 
the invention and are not meant to limit the scope of the 
invention as encompassed by the claims. 
. riGS. lAand J B show the nucleotide (SI {Q ID NO: I) and 
dc-diiccd amino ;icid (SK(^ ID N{):2) .setjuences of Neu- 
lrokine-alpha. .Amino acids I to 46 represent the predicted 
intracellular domain, amino acids 47 to 72 die predicted trans- 
membrane domain (the double-underiined sequence), and 
amino acids 73 to 285. the predicted ex tracel I uhtr domain (the 
remaining sequence). Potential asparaginc- linked glycosy la- 
lion sites are marked in FIGS. lA and IB with a bolded 
asparaginc symbol (N) in the Naiirokine-alpha amino acid 
sequence and a bolded pound sign (#) above the first nucle- 
otide encoding tliat asparagine residue in the Neutrokine- 
alphi nucleotide sequence. Potential N-!inkcd glycosylaiion 
sequences iue found at the following l(K;alious iu Ihe Neu- 
in^kine-nlpha amino acid sequence: N-124 tliamgh 0-127 
(N-124. S-125. S-126. Q-J27) and N-242 iliRuigli r-245 
(N-242, N-243, S-244 C-245). 

Regions of higli identity between Neutrokine- alpha. Neii- 
irokiiw-alphaS\', TNF-alplia, TNF-beta. LT-beia. and tht: 
closely related Fas Ligand (an alignment of ilx^c scquaiccs is 
presented in FIGS. 2.A, 2B, 2C, and 2D) are underlined in 
FIGS. I A and IB. These regions are not limiting and are 
labeled as Conserved Domain (CD)-I, CD-il, CD-III. CD-I V. 
CD-V. CD-VI, CD- VII, CD-VIII. CD-fX. CD-X. and CD-XI 
in FIGS. lAand IB. 

FIGS. 2A, 2B. 2C. and 2D sliow the regions of identity* 
between the amino acid sequences of Neulrokine-alpha (SEQ 
ID NO:2) and Neutrokine-alphaSV (SEQ ID NO: 19), and 
TNF-alpha ("TNFalpha" in FIGS. 2A, 28, 2C, and 2D: Gen- 



spinal fluid) taken from an individual having such a disorder Af> Bank No. Z 1 5026; SEQ ID NO: 3), TNF-bcta ("TNFbcta" in 



relative to a "standard" Neulrokii>e-alplia and/or Neuu^kine- 
alphaSV gene expression level, i.e.. the Neutrokine -alpha 
and/or Neuimkiue-alphaSV expression level in tissue or 
btxJily fluids faim an individual not having the disorder. Ill us, 
the invention pawidcs a diagnostic method uscftil during 5ii 
diagnosis of a disorder, which involves: (a) assaying Neu- 
trokine-alpha and/or Neutrokine-alphaSV gene expression 
level in cells or body fluidofan individual; (b) comparing Ihe 
Neutfokine-olpha and/or Neutrokine-alphaSV gene expres- 
sion level with a standard Neutrckine-alplia and/or Neu- 55 
Irokine-alphaSV gene expression level, whereby an increase 
or decrease in the assayed Neulrokine-alpha and/or Neu- 
tnikine-alphaSV gene expression level u>mpari^ to the stan- 
dard expression level is indicative of n disorder 

An additional embodiment of the invention is related to a 60 
□letbod for treating an ijidrvidual in need of an increased or 
constitutive level of Neiitrokine-alpha and/or Neuirokine-al* 
phaSV acliviiy in the body comprising administering to such 
an individual a composition comprising a therapeutioUy 
effeciix'e amount of an isolated Neulrokine-alpha and/or Neu- 65 
tfokine-alphaSV polypeptide of tlie invention or an agonist 
thereof 



FIGS. 2.^ 2B. 2C. and 2D: GenBank No. Zl 5026: SEQ ID 
NO:4), Lymphotoxin-beia C'LTbeta" in FIGS. 2A, 2B. 2C. 
and 2D, GenBank No. LI 1016; SEQ ID NO:5), and FAS 
lig;md fPASI r in FICJS. 2A, 2B, 2C, and 21): CrenBank No. 
Ul 1821; SEQ ID NO:6), determined by the "McgAlign" 
routine which is part of the computer program called 
"DNA*STAR." Residues that raatdi the consensus are 
."cliaded. 

FIG, 3 shows an analysis of the Neutnokinc-alpha amino 
acid sequence. Alpha, beta, turn and coil regions: hydroplii- 
lidty and hydicphobicity; amphipalhic re^ons: flexible 
regions; antigenic index and surface probability are showiu as 
predicted for the amino acid sequenceof SHQ II) N<):2 using 
the default partimeters of the recited computer programs. In 
the "Antigenic Index — Jameson- Wolf* graph, the indicate 
location of the highly antigenic regions of Neutrokine-alpha 
i.e., regions from which epi tope-bearing peptides of the 
invention may be obtained. Antigenic polypeptides include 
from about Phe-l 1 5 to about Leu- 147, from about lie- 150 to 
about Tyr-163, from about Ser-171 to about Phe-l 94, from 
about Glu-223 to about Tyr-246, and from about Ser-271 to 
about Pbc-278, of the amino acid sequence of SEQ ID NO:2. 
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llie daia presented in PIG. 3 arc also rcprcsciiicd in tnbuUir 
torni in Table I . Til e colimms are labeled wiih ihc headings 
"Res", "Position", and Roman Numerals I -XIV. Tlie column 
liciidings Rffer to the following leatures ot llie ;uniix) ncni 
sequence presented in FICi. 3, and Table 1: "Res": cimino acid 5 
residue of SEQ ID NO:2 and FIGS. lA and IB: 'Position": 
position of iIk corresponding residue witlijn SL:0 ID NO:2 
and FIGS. lA and IB: I; Alplia. Regions- Gamier- Robson; II; 
Alpha, Regions-Chou-Fasman: HI: Beta. Regions -Garnier- 
Robsou: IV: Beta. Regions-CIiou-Fasman: V: Turn, m 
Regions-Ganiicr-Robson: VI: Turn. Regions-Chou-Fas- 
man;VII: Coil, Regions-Garnier-Robson: VIM: Hydrophiiic- 
iiy Plot-Kyie-Doolinle: IX: Hydajpluibicity Plot-IIopp- 
VVoods; X: Alpha, Amphipalhic Kegious-Kisenberg: Xi: 
Beta. Amphipalhic Rcgions-Eiscnberg: XII: Flexible 15 
Regions- Kaiplus-Schuiz; XIII: .Antigenic I ndcx- Jameson - 
Wolf; and XIV: Surface Probability PIot^Emiiii. 

nCS. 4 A. 4B, and 4C show the alignnienl of ihc Neu- 
Irokine-alplia nucleotide sequence (SHQ ID NO: I) deter- 
nnucd from the human cDNA clone (HNEDU 1 5) deptisiicd ?it 
in ATCC No. 9776S with related human cDN.A clones of the 
invenlion which have been designated HS()AD55 (SEQ ID 
NO:7), HSLAHS4 (SEQ ID N0?8) and HLTBM08 (SHQ ID 

FIGS. 5 A and 5B show the nucleotide (SEQ IDNO: I8)and ^^ 
deduced amino acid (SEQ ID NO: 1 9) sequences of tl>e Neu- 
trokii>e-aIphaSV protein, .\mino acids 1 lo 46 represent the 
predicted intracethilnr domain, amino acids 47 to 72 the pre- 
dicted trcinsineinhnme domain (the dtuihte-underlini:d 
seqnaice). and amino acids 73 to 266. the pred icted extracel - .n> 
hilar domain (the remaining sequence). Potential asparagine- 
liiiked glycosylation sites are marked In FIGS. 5 A and 5B 
with a boided asparagine symbol (N) in the Nenirv>kine-al- 
phaSV amino acid sequence and a botdcd pound sign (U) 
above the fust nucleotide encoding that asparagine residue in .^^ 
the Neiurokine-alphaSV nucleotide sequence. Potential 
N- linked glycosylation sequences are found at the following 
locations in the Neutrokiue-alphaSV amino acid sequence: 
N-124 tluongh Q-I27 (N-124. S-I25. S-126. Q-127) and 
N-223 tluougl! C-226 (N-223, N-224, S-225, C-226)- .\nti- 4... 
genie polypeptides include from about Pro-32 lo about Leu- 
47, from about Glu- 1 1 6 to about Ser- 1 43. from about Phe- 1 53 
10 aboul Tyr- 1 73, from about Pro-2 1 8 to about Tyr-227, from 
about Ala -232 to aboul Ghi-24 1; from about l)e-244 lo about 
Ala-249: and from aboul Ser-252 to about Val-257 of the -i.*; 
amino acid sequence of SEQ ID NO 1 9. 

Regions of higli identity between Neulrokine-alplia, Neu- 
txokine-alpIiaSV. TNF-alpha. TNF-beta. LT-beta, and the 
closely related Fas I .igand (an alif^iiTieni of these .sequences is 
presented in FIGS. 2 A, 2B. 2C. and 2D) arc underlined in 
FIGS. lA and IB. Tliese conserved regions (of Neuirokine- 
alpha and Neutrokine-alphaSV) are labeled as Conserved 
J)(miain ((:i))-l,(:i)-ll, CD-III, CD-V; CD-VI. CDA II. CD- 
VIII, CD-IX. CD-X, and CD-Xl in FIGS. 5A and SB. Nen- 
trokine-alphaSV does not contain the sequence of CD- IV 55 
described in the legend of FIGS. I A and IB. 

An additional alignment of the Neutrokine-alpha polypep- 
tide sequence (SKQ M) N():2) with APRII . I NK alpha, and 
LT alpha is presented in FIGS.7A-1 and7A-2. In FIGS. 7A-1 
and 7A-2, beta sheet regions are indicated as described below fti 
in the legend to FIGS. 7A-1 and 7.A-2. 

FIG. 6 shows an analysis of the Neutrokine-alpIiaSV 
amino acid sequence. Alpha, beta^ turn and coil regions: 
hydrophilicity and hydrophobicity; omphipathic regions; 
flexible regions; antigenic index and surface probability are 6.^ 
shown, as predicted for the amino acid sequence of SEQ ID 
NO: 19 using the default parameters of tiie recited computer 



pmgnuns. TIio ItKaiion of the highly antigenic regions of the 
Neutrokijie-alpha protein, i.e.. regions from vvliich epilope- 
bearing peptides ol'the invenlion may be obtamed is indicated 
ill the "Antigenic Index Juniestm-WoiP' graph. .Antigenic 
polypeptides inchide. but are no\ limited to, a polypeptide 
comprising amino acid residues from about Pro-32 to about 
l.cu-47. from about Glu-1 16 to about Ser- 143. from aboul 
Phe- 1 .53 to aboul Tyr- 1 73. from aboul Pro-2 18 to about Tyr- 
227. from aboul Ser-252 to about Tlir-258. from aboul .Ala- 
232 to aboul GIn-241: front ribom lie- 244 to about .Ala-249: 
aixi fron) aboin Ser-252 10 about \ 31-257. of the amino acid 
sequence of SHQ ID NO: 19. 

The data shown m I'IG. 6 can be easily represented in 
tabular fonnal siniihir itt the d;na slu^wn in Table (. Such a 
tabular representation of the exact data disclosed in FIG. 6 can 
be gei^nued using the Meg,Align component of the 
DN.A*ST.AR computer sequence analysis package set on 
default parameters. This is the identical program dial was 
u.sed 10 generate FKiS. 3 and 6 of i lie present application. 

FIGS. 7.\-l and 7A-2. The amino-acid sequence of Ncu- 
trokine-alpha and alignment of its predicted I igand- binding 
domain with those of.APRIL. TNF-alplia, and LT-alpha (spe- 
cifically, amino acid residues 1 15-250 of the human .APRIL 
polypeptide (SI-:q U) N():20: Al'Cf Accession No. 
Al-046888). amino acid residues 88-233 of TNF alpha (SEQ 
ID NO:3; GcnBank .Accession No. Z 1 5026). and LT alpha 
((also designated TNF -beta) ajuino acid residues 62-205 of 
SEQ ID N<):4: GcnBank Accession No. Zl 5026)). The pre- 
dicted mcinbrane-sp^tnning regiim of Neulnikine-alptia is 
indicated and the site of cleavage of Neutrokine-alpha is 
depicted with an arrow. Sequences overlaid with lines (A llini 
11) represent predicted beta- plea led sheet regions. 

FIG. 7B. I^xpression of Neulrokine-alpha mRN.A. North- 
ern hybritlization analysis was performed using the Neu- 
irokiiK-nlph:i orf as a probe on blots of pt^ly (.A)+ RN.A 
(Clontech) from a spectrum of human tissue types and a 
selection of cancer cell lines. A 2.6 kb Neutrokine-alpha 
mRN.A was detected at liigh levels iji placenta, heart, lung, 
fetal liver, thymus, and pancreas. The 2.6 kb Neuirokine- 
alphii mRN.A was also detected in HL-60 and K562 cell Unc*s. 

FIGS. 8.A, 8B. and 8C. Neutrokine-alpha expression 
increases following activation of human monocytes by IFN- 
ganuiia. FIGS. 8 A aixl 8B, Flow cytometric analysis of Neu- 
trokine-alpha protein expression on in vitro culmred mono- 
cytes. Purified monocyics were cultitrcd for 3 days in 
presence or absence of IFN-gamma (100 U/ml). Cells were 
then stained with a Neulrokine-alpha-specific ui.Ab (2E5) 
(solid lines) or an isotype-matched control (igGl) (dashed 
lities). ('i>mparable results wure obtained with montxrytes 
purified from tlirec different donors in three independent 
experiments. FIG. 8C. Neiitrokine-alpha-specific TaqMan 
primers were prepared and used to assess the relative Neu* 
Irokine-alpha mRNA expres.sion levels in unstimulated and 
IFN-gamma (100 U.^mL) treated monocytes Nucleotide 
seqi»ences of Ihc TaqMan primers arc as follows: (a) Probe: 
S'-CCA CCA GCT CCA CiGA CAA GGC A.AC TC-3' (SCQ 
ID NO:24); (b) 5* amplification primer: 5'-ACC GCG GGA 
CrCi AAA AlC l-.V (SKQ ID NO:25); and (c) 3' amplifica- 
lion primer: 5'-CAC GCT TAT TTC TGC TGT TCT GA-3' 
(SEQlDNO:26). 

FIGS. 9.A and 9B. Neiiinokine-alpha is a potent B lympho- 
cyte stimulator FIG. 9A. Tlie biological activity of Neu- 
Irokiue -alpha was assessed in a standard B-lymplxxyle co- 
stimulation assay utilizing Staphylococcus aureus cowan 1 
SAC as the priming agent. SAC alone yielded background 
counts of I427+/-316, Values are reported as mean+/-stan- 
dard deviation of triplicate wells. Similar results were 
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obtained using rccombitiam Nciilrokine-alplia purified from 
siable CHO iraiisCccinms and trans iciilly Iransfectcd HKK 
293T cells. r-IG. 9B. Pailifcraiion of lonsillar B cells with 
Neiitn>kine-alpha and cost iiniilal ion with 3nti-]gM. Tlie bio- 
assay was performed as described for SAC with the exception 
Uiat individual wells were pre-coaled with gtvil ajiti-hiimaii 
IgM aniihody at 10 micnijuynis/'nil . in PHS. 
"rGS. lOA. lOB. IOC. lOD. lOK. lOF and lOC;. Ncu- 
trokine-alpha receptor expression aniong norma! human 



n>ie in cytotoxicity. necre>sis. apnpiosi.s. co stimulation, pro- 
lifcniiion. lymph node formation. ininiuno^U>btilin class 
switch. dilTercntintion. antivirjl activity, and rqtublion of 
adhesion mtilecules and iilhcr cytokines and growth facli>rs. 
N ucl ei c Aci d Mo leci 1 1 es 

Unless otherwise indicated, all nucleotide sequences deter- 
mined by sequencing a DNA molecule herein were deter- 
mined using an automated DNA sequencer (such as the 
Model .^73 from .Applied Riosysiems. Inc.. Foster City. 



peripheral blood uwnotuiclear cells and tumor cell lines. lO Calif.), and all amino acid sequences of poly pep i ides ciKXKled 



FIGS- lO.A- lOB.lOC.lOUaiKJ lOE. Human peripheral blood 
nucleated cells were obtained from nonnai voiimteers and 
isolated by density gradient centrirugyiion. Cells were 
stained with biotinylated Neutnokine-alpha followed by PG- 
conjugated strcpiavidin and FFTC or PeiCP coupled nuAbs i 
specilic for Cl>3. (1)20. Cl)14, (:i)56. and (:i)66h. CeHs 
were analyzed oti a Becton Dickinson FACScan using the 
CellQuesi soltware. Data represent one of four independent 
experiments. FIGS. lOFand lOG. Neuiixikine-alplia binding 
to histiocytic cell line U-937 and the niveloma line IM-9. 

FIGS.iJA. llB.llC.liaiJE.andilRInvivoefrectsof 
Neulrokine-alplia administration in B.ALB/cAnNCR mice. 
FIG. UA. Fonnalin-fixed spleens were paraffin enibcdded 
and 5 micrometer sections stained with beniatoxyliii and 
eosin (upper panels). The lower panels are sections taken 
from the same ajujnals stained withaiiti-CLM5R(B220) ULAb 
and developed with horseradish-peroxidase coupled rabbit 
anti-rat Ig (mouse adsorbed) and the substrate diaminobciizi- 
dine teirahydrochloride (D.AB). Slides were counter-stained 
with Mayer's hematoxylin. CD45R(B220) expressing cells 
appear brown. FIGS. 1 IB and 1 IC- Flow cytometric analyses 
of nonnai (left panel) and Neu i no kiac- alpha -treated (riglit 
panel) stained with PE-CD45R(B220) and FirC-'HiB 
(Ly6D). FIGS. 11 D. J 1 E. and llR Serum IgM, IgG. atid Ig.A 
levels in nonnai and Neutrokine-alplia treated mice. 



DETAILED DESCRIP'FION 



Tlie present invention provides isolated nucleic acid mol- 



by DN.A molecules detennined herein were predicted by 
translation of a DNA sequence detennined as above. There- 
fore, as is kiK»wn in the art for any DNA sequence detennined 
by this automated appn»ach. any nucleotide .sequence deter- 
mined herein may contain somcem>ri. Nucleotide sequences 
determined by automation are t)'pically at least about 90% 
identical, more typically at least about 95% to at least abtMtt 
99.9*?^ identical to the actual nuclci^iide sequence of the 
sequenced DN.A molecule. Hie actual sequence can be more 
2n precisely determined by other approaches including manna] 
DN.A sequencing methods well known in the an. .As is also 
known in the art. a single insertion or deletion in a determined 
lutcleoiide sequence compared to the actual sequence will 
cau-se a frame shil'l in tninslation of the nucteoiide sequence 
25 such that the predicted amino acid sequence encoded by a 
detennined nucleotide sequence wiJl be a.Mnpletely difl'ercni 
from the amino acid sequence acnially encoded by the 
sequenced DNA molecule, bcgimiing a: the point of such an 
inscrlinn or deletion. 

By "nucleotide sequence" of a nucleic acid molecule or 
polynucleotide is intended, for a DNA molecule or poly- 
nucleotide, a sequence of deoxyribojiuclcoiides, and for an 
RN.A molecule or polynucleotide, the corresponding 
sequence of ribonuclt.'Olides (.A. 0. C and U). where eadi 
thymidine dcoxyribtmucicotidc (T) in the specified dcoxyri- 
bonucleotide sequence is replaced by llie ribt^nucleotide uri- 
dine (U). 

Using tlie iidbrniaiion provided herein, such as the nucle- 
otide sequence in FIGS- J A and 1 B. n nucleic acid molecule 



:.5 



cculcs comprising a polynucleotide encoding a Ncutrokinc- At} of the present invention encoding a Ncutrokinc-alplia 
alplia polypeptides liaving the amino acid sequences shown in polypeptide may be obtained using standard cloning and 
FIGS. l.A and IB (SEQ ID NO:2), which was determined by screening procedures, such as those for cloning cDNAs using 
sequencing a cDN.A clone. The nucleotide sequence shown in niRNA as starting material. Illustrative of the invention, the 
FIGS. 1 A and 1 B (SEQ ID NO: 1 ) was obtained by sequenc- niKleic acid molecule described in FIGS. I .A and 1 B (SEQ ID 
ing the HNEDU15 clone, which was deposited on Oct. 22, 45 NO: 1) was discovered in a cDN.A librar)' derived from ncu- 



1996 at the American Type Culture Collection. 1080! Uni- 
versity Boulevard, Manassas, Va. 201 10-2209, and assigned 
ATCC Accession No. 97768. The deposited clone is con- 
tained in the pBluescriptSK(-) plasm id (Slrdlagene, I ^ Jolla, 
Calif.). 

The present invention also provides isolated nucleic acid 
molecules comprising a polynucleotide encoding Neu- 
ln)kjne-alphaSV ptjiypeptides liaving the amim> acid 
sequences shown in FIGS. 5A and SB (SEQ ID NO: 1 9), 



trophils. Expressed sequence tags corresponding to a portion 
of the Neuliokine-alpha cDN.A. were also found in kidney, 
hing, peripheral leukocyte, bone uiariuw.T cell lymphoma, B 
cell lymphoma, aclivated I' cells, stomach c;mcer. smtxith 
^) muscle, maciupliagcs. and cord blood tissue. In addition, 
using the nucleotide information provided in FIGS. 5 A and 
5B, a nucleic acid molecule of the presait invention encoding 
a Neutn)kine-aIpha-SV' pt^lypeptide may be c>htained using 
standard cloning and screening procedures, such as those for 



which was determined by sequencing a cDNA clone. The 55 cloning cDNAs using niRNA as starting materia]. Illustrative 

nucleotide sequence shown in FIGS. 5A and SB (SEQ ID ofthe invenlion, the nucleic acid utuJccule described in FIGS. 

NO J 8) was obtained by sequencing the HDPMC52 clone, 5A and SB (SEQ ID NO: 18) was discovered in a cDN.A 

which was deposited on l^cc. 1 0, 1 998 at the American Type library derived from primary dendritic cells. 

Culture Collection, and assigned ATCC Accession No. The Neuirokine-alpha plasmid HNEDUI5 deposited as 

2035 1 8. The deposited clone is contained in the pBluescript 60 ,ATCC Accession No. 97768 contains an open reading frame 

SK(-) plasmid (Stratagene, La Jolla, Calif.). encoding a protein of about 285 amino acid residues, a pre- 

Tlie Nexitrokine-alpha and Meutrokine-alpha polypeptides dieted intracellular domain of about 46 amino acids (amino 

of iJie present invriitbu sliare sequence homology with die acid residues from about 1 to about 46 in FIGS. lA and IB 

translation products of the human mRN.-As for TNF-olpha, (SEQ ID N0:2», a predicted transmembrane domain of about 

TNF-beta. LTbeia, Fas ligand, APRIL, and LTalpha. (See, 65 26 amino acids (underlined amino acid residues from about 

FIGS. 2.A, 2B, 2C. 2D, 7.A-I and 7A-2). As noted above, 47 to about 72 in FIGS. 1 A and IB (SEQ ID NO:2)), a 

TNF-alpha is thought to be an important cytokine that plays a predicted extracellular domain of about 213 aiiiino adds 
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(amino odd residues tVum about 73 lo aboin 285 in FIGS- lA 
and 1 R (SHO 10 NO:2)); and a deduced molecular weighi of 
about 31 kDa. I he Neuimkine-alpha pttlypcptidc shov^n in 
KKiS. lA and IH (SKQ ID N():2) is abiuii 20% similar and 
oboui iO% idcmical to human TNF-nlpha. wiiich can be 
accessed on GenBaiik as Accession No. 3397 M. 

Ihe Neutrokinc-alphaSV plasmid nDPMC52, deposited 
as A1'CC Accession No. 203518. contains a predicted open 
reading frame encoding a protein of about 266 amino acid 
residues, a predicted intnicellulor domain of about 46 amino 
acids (amino acid residues from about I to about 46 in FIGS. 
SA and 5B (SEQ ID NO: 1 9)). a predicted transmembrane 
domain of about 26 aniina acids (underlined amino acid resi- 
dues from aboul 47 to ahnul 72 in Kl( iS. 5 A and 5H (SKQ II ) 
NO: 19))- a predicted cxtracdluLir domain of about 194 
amino acids (amino ;icid residues from about 73 to about 266 
in FIGS. 5A and SB (SEQ ID NO: 1 9)); and a deduced 
molecular weigjit of about 29 kDa.Tlie Neiilnikine-alpluiSV 
polypeptide shown in KKfS. 5A andSM (SI-:Q II) N():I9) is 
about 33.9% similar and about 22.0% identical to human 
TNF-alpIia which can be accessed on GenBaiik as .Accession 
No. 339764. 

.^s one of ordiiKiry skill would appreciate, due to the pos- 
sibilities of sequencing errors discussed above, the actual 
complete Ncuimkine-alpha and/'or Ncutrokinc-alphaSV 
polypeptides eiKoded by llie deposited cDNAs. which com- 
prise abtnii 285 and 266 amino acids, respectively, may be 
somewhat shorter. In particular, the determined Neurrokine- 
alplui iuid Neutrokine-alphaSV coding sequences conl:un a 
coiunion second n>e)lijonjne avion which may serve as an 
aliernaiive start codon for trans Jati on of die open reading 
frame, at nucleotide positions 2 1 0-2 12 in FIGS. lA and IB 
(SEQ ID NO: I ) iind al nucleotide positions 64-66 in FIGS- 
5A and SB (SEQ 1 0 NO: 18). More geiiemUy. ilie actual opcji 
reading frame may be anywhere in the rai^c of ±20 amino 
acids, more likely in ihe range of ±10 amino acids, of that 
predicted from cither the first or second methionine codon 
from the N-terminus sliown in FIGS. lA and IB (SEQ ID 
NO:l) and in FIGS. SA and SB (SEQ ID NO: 1 8). It will 
further be appreciated that, I he polypeptide domains 
described herein liave been predicted by computer analysis, 
and accordingly, that depending on the analytical criteria used 
for identifying various fimclional domains, tlie exact 
"address** of the extracellular, intracellular and iransniem- 
bratic domains of the Ncutrokinc-alpha and Ncutrokinc-al- 
phaSV polypeptides may differ slightly. For example, the 
exact location of the Ncutrokine-alpha and Neutrokine-al- 
phaSV extracellular domains in FIGS, 1 A and IB (SEQ ID 
N():2) and KKiS. 5 A and SB (SFX^ ID NO: 1 9) may vary 
slightly (e.g., the address may "shift" by about I to about 20 5i» 
residues, more likely about 1 to abo\a 5 residues) depending 
on the criteria used to define Ihe domain. In tliis case, tlieends 
of the transmembrane domains and the beginning of Ihe exlrd- 
cellubr domains were predicted on the basis of the identifi- 
cation of the hydrophobic amino acid sequence in tlie above .S5 
indicated positions, as shown in FIGS. 3 and 6 and in Table I . 
In any event, as discussed further below, the invention further 
pmvides polypeptides having various residues deleted fmm 
the N-terminus and/or C -terminus of the complete polypep- 
tides, including polypeptides lacking one or more amino 60 
acids from the N-termini of the extracellular domains 
described herein, which constitute soluble fonns of the extra- 
cellular domains of the Neutrokine-alplia and Neutrokine- 
alphaSV polypeptides. 

As indjcaied, nucleic acid molecules and polynucleotides 65 
of Ihe present invention may be in the fonn of RNA. such as 
mRNA. or in Ihe form of DNA, including, for instance, cDNA 
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aiKl geuoiuic DN.A obtained by cloning or produced syntheti- 
cally, flic DNA may be dtmble-strandcd or single-stranded. 
Singlc-strandcd DN.A or RNA may be the coding strand. alst> 
known as the sense strniKl. or it may be the non-ctxline strand, 
nisi't referred to as the ami -sense strand. 

By "isolated" nucleic acid nioleculc(s) is intended a 
nucleic acid molecnje (DN.A or RNA). which has been 
removed from its native enviauimeni. For example, recom- 
binant l)N.'\ molecules contained in a veclur are cinisidcred 
'* isobled for the purposes of tlie present invcniion. Further 
exiiiiiples of isolated DN.A molecules include recombinani 
DNA molecules maintained in heterologous host cells or 
purified (partially or siihstanlially) DN.A molecules in solu- 
^ tion. Isolated RN.A molecules include in vivo or in vitro RNA 
transcripts of the DN.\ molecules of the present iuvoniion. 
However, a nucleic acid contained in a clone that is a member 
of a libraf>' (e.g.,. a genomic orcDN.A library) that has not 
been isolated from other members of ihc library (e.g.. in the 
xi form of a houKtgeneous solution containing the clone and 
other members of ihe libniry) or a chRimosome isolated or 
removed from a cell or a cell lysaie (e.g.. a "citromosoine 
spread", as in a karyotype), is not "isolated" for ilic purposes 
t>f this invent ion. .As discussed further herein, ist»laied nucleic 
?> acid molecules according to the present invention may be 
pa>duced naturally, recombinani ly. or syniheiically. 

Isolated nucleic acid molecules of the present invention 
include DN.A molecules comprising, oraltemalively consist- 
ing of, uniipen reading frame (ORl') with an inilialion ci>don 
at positions 147-149 of the nucleotide sequence shown in 
FIGS. I A and JB (SFQ ID NO:l). In addition, isolated 
nucleic acid molecules of the invention include f^NA mol- 
ecules which comprise, or alternatively consist of a sequence 
substantially diD'ereiii iroai iliose described ahove. but wliich 
.15 due to the degeneracy of the genetic code, still encixJc ihc 
Neutrokine-alpha protein. Of course, the genetic code is well 
known in the art. Thus, it would be routine for one skilled in 
the art to generate the degenerate variants described above. In 
aiK»iher embodiment, the invention provides isolated nucleic 
acid molecules comprising, or alternatively consisting of, a 
sequence encoding the Neutrokine-alplia polypeptide having 
an amino acid sequence encixJed by the cDN.4 contained in 
the plasmid having ATCC accession number 97768. Prefer- 
ably, this nucleic acid molecule comprises, or alternatively 
consists of a sequence encoding Ihc extracellular domain the 
mature or soluble polypeptide sequence of the polypeptide 
encoded by the cDN.A contained in the plasmid liaving ATCC 
accession number 97768. 

lM>lated nucleic acid molecult^ of the pn^enl iiivention 
also include DNA molecules comprising an open reading 
frame (ORF) with an initiation codon at positions 1-3 of the 
nucleotide sequence shown in FIGS. S.^ and SB (SEQ ID 
NO:lX). In addition, isolated nucleic acid nit)lecules of the 
invention include DNA molecules which comprise, or alter- 
natively consist of, a sequence substantially different from 
those described above, but which due to ilie degeneracy of the 
genetic code, still encodes the Neutrokine-alpliaSV polypep- 
tide. Of a)urse, the genetic ukIc is well kmn%n in the art. 
Thus, it would be routine for one skilled in the art to generate 
the degenerate variants described above. In another embodi- 
ment, the invention provides isolated nucleic acid molecules 
comprising, or alternatively consisting of, a sequence encod- 
ing tlie Neutrokine-alphaSV polypeptide liaving an amiiK> 
acid encoded by the cDNA comained in the plasmid haxing 
ATCC accession number 203518. Preferably, this nucleic 
acid molecule comprises, or alternatively consists of, a 
sequence encoding the extracellular domain or Ilie mature 
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soluble poljpcpiidc seqnaice of ihe ptilypeptide enctxied by 
the cDNA cuiicinied in ilie pbsaiid hoving ATCC accession 
muubcr 203518. 

■fhe inveniiou riirtlKT pnivides an is<i):ilccJ iincletc ;tcid 
molecule comprising, or aJienwiively coiisisliiig ol'. ilie 5 
iiucleoiide sei^uence shown in FKiS. I A and JB (SEQ ID 
NO:l) or the nucleolide sequence ot* ilie Naiirokine-alplui 
cDNA contained in the plasmid liaving ATCC accession num- 
ber 97768. Of a nucleic :icid molecule having a sequence 
complenieniao' io one oJ'ihe above sequences. In addition, m 
the invaition pawides an isolated nucleic acid nwlecule com- 
prising, or allemalively. consisting ol". tl>e nucleiMide 
sequence slwwn in KICiS. 5 A and 5B (SHQ ID NO: I S) or the 
nucleolide sequence of t(>e Neulr\»kine-alphu SV cDN.A con- 
tained in the plasmid having .\TCC accession jiimibcr i.> 
203518, or a nucleic acid molecule liaving a sequence 
complementary to one of the above seqiiences. Siich isi.>latcd 
molecules, panicularly DNA molecules, have uses which 
include, hut are noi limited to. as probes lor gene mapping by 
in situ hybridization with clux'tmosomcs. and lor delecting 
expression of ilie Neutn^kine-alpha and Neutrokine-alphaSV 
in hiunan tissue, for instance, by Northern or Western blot 
analysis. 

In one emhtHlimtrni. the polynucleitlides of the inveniiou 
comprise, or allcmaiivcly consist of. the sequence shovvji in 
SEQ ID NO:22. flie sequence pmvided as SCQ ID NO: 22 
was constructed from several overiapping mouse EST 
sequences obtained fmm GeuBank (All 82472. .A.'\422749. 
AA254047, and AI1224S5). Mie HSf sequences were 
aligned to generate the Neuimkine-alplia-like polynucleotide 30 
sequence provided as S1:Q ID NO:22. llie amino acid 
sequence resulting irom the translation of SEQ lO NO:22 is 
provided as SEQ ID NO: 23. Eragmenis. variants, and deriva- 
tives of the sequences paivided as SEQ ID NO:22 and SEQ 
ID NO: 23 arc also encompassed by ihe invention. 35 

In another embodiment, the polynucleotides of the inven- 
tion comprise, or alternatively consist of, the sequence shown 
in SEQ ID NO: 27. and/or a sequence encoding tiie aniiiK) acid 
sequeiice disclosed in SEQ ID NO: 28. fnigmaits. variants, 
and dcrivaiivcs thereof. These polynucleotides arc also jh 
encompassed by the invention, for example, certaiji embodi- 
ments of the invention are directed to polynucleotides com- 
prising, or alternatively consist ijig of. a sequeiKe encoding a 
polypeptide sequence that is at least 80%, 85%, 90%, 92%. 
95%. 96%, 97%. 98%. or 99% identical to amino acids 45 
68-2 1 9 of SCQ I D NO: 28. The amino acid sequence resulting 
from the translation of SEQ ID NO: 27 is provided as SEQ ID 
NO:28. Polypeptides comprising, or allemalively coosisling 
of. the amim» acid sequence of SHQ ID N():2K, and frag- 
ments, varianis, and derivatives of the sequence provided as 
SEQ ID NO:28 are also encompassed by Ihe invention. For 
example, certain embodiments of the invention are directed to 
polypeptides comprising, or allen^alively consisting i>f, a 
polypeptide sequence that is at least 80%. 85%. 90%, 92%. 
95%, 96%. 97%. 98%. or 99% identical lo amijio acids 55 
68-2 ! 9 of SEQ ID NO: 28. A nucleic acid molecule having the 
sequence provided as SEQ ID NO: 27 was obtained by RT- 
K;R from cyiituntilgous monkey (i.e., Macaco irus) PHMC 
using two d^enerate primers. Briefly, total RNA was pre- 
pared from cynomolgous monkey PBMC by using Trizol 60 
(available from Life Technologies^ lnc„ Rock-ville, Md.) 
aoooiding to the manufacturer's protocol. Then a single 
stranded cDNA was synthesized frum tlie cyuomolgous mon- 
key PBMC preparation using standard methods with an 
oligO'dT primer. Neuirokine -alpha- specific primers were 65 
designed based on the conserved r^on between the mouse 
and human Neutrokine-alpha molecules (SEQ ID NOs;22 



and 1, respectively). A cyuomolgous monkey NeulRikinc- 
alpha nucleic acid molecule was then generated by PCR using 
the cDN.\ template iii combination with the following two 
degenerate oiig*inutleiilide prinier.s'. 5' primer 5'-*IA(' ('.Mi 
ITG GCI GCC n G CAA G-3' (SEQ I D NO:35) aiKi 3' primer: 
5'-GTI ACA GCA GTT TlA IIG C.AC C-3' (SEQ ID NO:36). 
In the sequeiKe oi'the degenerate primers (SEQ ID NOs:35 
and 36). "I" represents deoxyinosine ordideoxyinosine. 

In another enibtxjin)ent. the polynucleotides of the im^en- 
lion comprise, or alternatively consist of. the sequence shown 
in SEQ ID NO: 29. and/or a sequence encoding the amino acid 
scqtience disclosed iti SEQ ID NO:30. fragments, variants, 
and deriv:aiives thereof. Tliese polynucleotides are also 
enconip;i.ssed by the invention. Kor example, certain embodi- 
ments of t lie invention arc directed to polynucleotides com- 
prising, or alierrunively consisting of, a sequence encoding a 
polypeptide sequence tluit is at leas! 80%. 85%, 90%. 92%. 
95%, 96%. 97%, 98%, or 99% identical to amino acids 
6«S-2iyofSKQ ID NO: 30. I he amino acid sequence rwiuliing 
from the tnuislaiion of SEQ ID NO: 29 is provided as SEQ ID 
NO:30- Polypeptides comprising, or alternatively consisting 
of. the amino ;*cid sequence of SEQ ID NO: 30. and frag- 
ments, variants, and derivatives of the sequences provided as 
.SHQ II) N():29aixl Sl-Q ID N():30arearsoencomp;issed by 
the invention. For example, certain embodiments of the 
invent ion are directed to polypeptides comprising, or alterna- 
tively consisting of. a polypeptide sequence that is at least 
80%. 85%, 90%. 92%. 95%. 96%. 97%, 98%, or 99% iden- 
tical ti> amino acids 68-2 1 9 of SKQ tl ) NO: 30. A nucleic acid 
molecule having the sequence provided as SEQ ID NO: 29 
was obtained by RT-PCR fa^m rhesus monkey PBMC using 
rwo degenerate primers. Briefly, total RNA was prepared 
from riicsus monkey PBMC by using Trizol (avaibble from 
Life Technologies, Inc.. Rockville. Md.) acc<.»rding lo the 
majiufacturcr's protocol. Tl>cn a single stranded cDN.A was 
syntliesized from the riiesus monkey PBMC preparation 
using standard methods with an oligo-dT primer. Neutrokine- 
alplia-specific primers were designed based on the conserved 
region between the mouse and human Neutrokine-alpha mol- 
ecules (SEQ ID NOs:22 and 1 , respectively). A rhesus mon- 
key Neutrokine-alpha nucleic acid molecule was then gei^er- 
ated by PCR using the cDNA template in combination witli 
ilie following two degenerate oligonucleotide primers. 5' 
primer 5*-TAC C AG ITG GCI GCC ITG CA-\ G-3' (SEQ ID 
NO:35) and 3' primer: 5'-GTI ACA GCA GTT T\A IIG CAC 
C-3' (SEQ ID NO:36). In the sequence of the degeneraie 
primers (SEQ ID NOs:35 and 36X "I" represents deoxyi- 
nosine or dideoxyinosine. 

Hie invention also pmvides nucleic acid molecules having 
nucleotide sequences related to extensive portions of SEQ ID 
NO: I and SEQ ID NO: 1 8 which have been detennined from 
Uie following related cDNA clones: HSOAD55 (SEQ ID 
NO:7), HSLAHX4 (SHQ ID NO:8),and HLTBMOK (SKQ ID 
NO:9). 

The present invention is further diiectcd to nucleic acid 
molecules encoding portions of the nucleotide sequences 
described herein, as well as to fragments of the isolated 
nucleic acid rrH>lecuIes described herein. In one embodiment, 
the invention provides a polynucleotide having a nucleotide 
sequence representing the portion of SEQ ID NO: I which 
consists of the nucleotides at positions ]-l(X)l of SEQ ID 
NO: 1 . In another embodiment, the invention provides a poly- 
nucleotide having a nucleotide sequence lepreseming the 
portion of SEQ ID NO:l 8 which consists of positions 1-798 
ofSEQIDNO: 18. 

The present invention is further directed to fragments o f the 
nucleic acid molecules (i.e. polynucleotides) described 
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herein. By a frognicni ol a nucleic acid inolecuic luivin^, for 
example, ihe nucleoiide sequence of the cDNA comoined in 
the plnsmid having ATCC accession number 97768. u nucle- 
1)1 ide sequence enctxling ihe piilypeplide .sequence encoded 
by the cDNA coninincd in tl;e pbsniid liaving ATCC ncces- 5 
sion number 97768, the nucleotide sequence o( SEQ ID 
NO: I. a nucleotide sequence encoding the polypeptide 
sequence of SEQ ID NO: 2. the nucle\itide sequence of the 
cDNA contained in the p!asmid having ATCC accession num- 
ber 2035 1 8. a nucleotide sequence encoding the p<.i|ypepiide m 
sequence encoded by the cDNA contained in the plasniid 
having ATCC accession number 203518, the nitcleixidc 
sequence of SEQ ID NO: 18. a nucleotide sequence encoding 
the polj'peplide sequence of SKQ It) NO: 20. i>r the ctimple- 
nicntary strand thereto, is iniaided fragnienis at least 15 nt. 15 
and more preferably at least 20 nt or at least 25 ni. still more 
pneferjblyal least BOoi.and even more preferably, at least 40. 
50. 100, 150, 200, 250. 300. 325, 350. 375. 400. 450, or 500 
ni in length. Iliese fragmenls h;ive numerou.s uses which 
include, but ;ire not limited to. diagjiostic pmbes and primers 2m 
as discussed herein. Of couree. Iar>ier fragments, such as 
those of 501 -1 500 nt in length are also useful according to (he 
present invention are fragments corresponding lo mosi, if 
m)l all, tif the nucleotide sequences of the cl )N.\ conUiined in 
the piasmid having ATCC accession number 97768. the :> 
nucleotide sequence of SEQ JD NO: I. the nucleotide 
sequences of the cDNA contained in the plasniid having 
ATCC accession number 203518. and the nucleotide 
sequence (ifSHQ 11) NO: IX. Preferred luicleicacid Ihignienls 
of (he present invention include nucleic acid mcilecules Mi 
encoding polypeptides comprising, or alternatively, consist- 
ing of, epitope -bearing portions of the Neulmkinc-aipluT and/ 
or Neutrokine-alphaSV polypeptide as identilied in FIGS. J.'\ 
and IB (SEQ ID N0:2) oiid in FIGS. 5A and 5B (SEQ ID 
NO: 19), respectively, and described in more detail bdow. 
Pol>T>eptides encoded by these polynucleotide fragments are 
also encompassed by tlic invention. 

.^so by a fragment of a nucleic acid molecule having, for 
example, the nucleotide sequence of SEQ ID N0:21. the 
nucleotide sequence of SEQ ID NO: 22. the nucleotide 4n 
sequence of SEQ ID NO: 27, the nucleotide sequence of SEQ 
ID NO: 2 9, a nucleotide sequence encoding the polypeptide 
sequence of SEQ ID NO: 23. a nucleotide sequence encoding 
the polypeptide sequence of SEQ ID NO: 28, a nuclet>tide 
sequence encoding the polypeptide sequence of SEQ ID 45 
NO:30, or the complementary strands thereof, is intended 
fragments at least 1 5 ni, and moie preferably at least 20 nt or 
at least 25 ut, still more preferably at least 30 nt, and even 
more preferably^ at least 40, 50, KX), 1 50, 200, 250, 300, 325, 
350, 375, 400, 450. or 500 nt in length. These fragments have .Ht 
numerous uses which include, but are not limited to. diagnos- 
tic probes and primers as discussed herein. Of course, larger 
fragment.s, such as thtwe of 501-15(X) nt in length are also 
useftil according (o the present invention as are fragments 
corresponding to most, if not all, of the nucleotide sequence 55 
of SEQ ID NO:21, tlie nucleotide sequence of SEQ ID 
Na22, die nucleotide sequence of SEQ ID NO: 27, the nucle- 
otide sequence of SHQ II) N():29, a nucleotide sequence 
encoding the polypeptide sequence of SEQ ID NO:23, a 



iKim about nucleotide I to 50. 51 to 100. 101 to 146. 147 to 
200, 201 lo 250. 251 to 300, 301 to 350, 351 to 400. 401 to 
450. 451 lo 500. 501 to 550, 551 10 GOO. 600 to 650. 651 to 
7(K). 701 lo 750. 751 lo XOO. XOO lo X50, 851 to 9(X). 901 to 
950,951 10 1000, 1001 to 1050, and/or 1051 to 1082.ofSEQ 
ID NO: I. or the oomplenieniary strand thereto, or the cDNA 
contained in livi piasmid having ATCC accession number 
97768. In litis context "about'* includes the paniculariy 
recited ranges, and ranges that are larger or smaller by se\'enil 
(5. 4. 3. 2. or I) nucleotides, at either lemiinus or nt both 
lennini. 

Representative examples of Neulrokine-alphaSV poly- 
nucleotide iragnienis of the invention iiK:lude. for example, 
fragments that CDUiprise. or aliemaliveiy, consist of a 
scqucjico fnim aK>ui nucleotide 1 to 50, 51 to 1 00. 101 to 150. 
151 10 200. 201 to 250, 251 to ,300, -^01 to 350, 35 1 10 400, 401 
10 450,451 10 500, 501 to 550, 551 to 600. 600 to 650. 651 to 
700. 70 1 to 750, 75 1 to 800. 800 to 850, and/or 85 1 to 900 of 
.Sl-Q II ) NO: 18, or ihe complenienUuy slnmd (hereto, or the 
cDN.\ contained in t lie piasmid having ATCC accession num- 
ber 2035 1 8. In this context "about" incliKdes the particularly 
n?ciied ranges., and ranges that are larger or smaller by se>'eral 
{5, 4, 3. 2. or I) nuclet>tides. at either terminus or at both 
termini. 

In certain preferred cnibodimcnts, polynucleotide of the 
invention comprise, or alternatively, consist of nucleotide 
residues 571 -627, 580-627. 590-627. 600-627. 6 1 0-627. 571- 
620. 580-620. 590-620. 600-620, 571-610. 580-610. 590- 
610. 57l-6(X). 5S0-A(X), and^'or 57 1-590 of SKQ II) NO: I. 

In certain other preferred embodiments, polynucleotides of 
the invention wmprise. or alternatively, consist of micleoiide 
residues 1-879, 25-879. 50-879. 75-879, 100-879, 125-879. 
150-879, 175-879. 200-879, 225-879, 250-879. 275-879. 
300-879. 325-879, 350-879. 375-879. 400-879. 425-870. 
450-879. 475-879. 500-879. 525-879. 550-879, 575-879. 
600-879, 625-879, 650-879. 675-879. 700-879, 725-879. 
750-879, 775-879, 800-879, 825-879, 850-879, 1-850, 
25-850, 50-850, 75-850, 100-850, 125-850, 150-850. 175- 
8,S0, 200-8,50, 225-850, 2.50-850. 275-850. 300-850. 325- 
850. 350-S50. 375-850, 400-850. 425-850, 450^50, 475- 
850. 500-850. 525-850. 550-850. 575-850. 600-850, 625- 
850. 650-850, 675-850, 700-850, 725-850. 750^50. 775- 
850, 800-850, 825-850, 1-825, 25-825. 50-825, 75-825. 100- 
825, 125-82.5, 150-825, 175-825, 200-825, 225-825. 250- 
825. 275-825, 300-825, 325-825, 350-825, 375-825, 400- 
825. 425-825. 450-825. 475-825, 500-825. 525-825, 550- 
825, 575-825. 600-825, 625-825, 650-825. 675-825, 700- 
825, 725-825, 750-825, 775-825, 800-825, 1-800, 25-800. 
50-8(K), 75-8tX), 100-800, 125-800, 150-800, 175-800, 200- 
800. 225-800. 250-800, 275-800, 300-800, 325-800, 350- 
800, 375-800. 400-800. 425-800, 450-800. 475-800, 500- 
800, 525-800, 550-800, 575-800, 600-800, 625-800, 650- 
KOO, 675-800, 700-S(K), 725-8(X), 750-XOO, 775-XOO, )-775, 
25-775, 50-775, 75-775, 100-775. 125-775, 150-775, 175- 
775, 200-775, 225-775, 250-775, 275-775. 300-775, 325- 
775. 350-775. 375-775, 400-775, 425-775. 450-775, 475- 
775 . 500-775, 525-775. 550-775, 575-775, 600-775, 625- 
775, 650-775, 675-775, 7(XJ-775, 725-775, 750-775, 1-750, 
25-750, 50-750, 75-750, 100-750. 125-750, 150-750, 175- 



nucleoiide sequence encoding the polypeptide sequence of &;> 750, 200-750, 225-750, 250-750, 275-750. 300-750, 325- 



SEQ ID NO:28, a nucleotide sequence encoding the polypep- 
tide sequence of SEQ ID NO:30, or the complementary 
strands thereof. Polypeptides encoded by these polynucle- 
oiicte fragments are also encompassed by the invention. 

Representative examples of Neutiokine-alpha polynucle- 
otide fragments of the invention include, for example, frag- 
ments thai comprise, or ahematively, consist of, a sequence 



65 



750, 350-750, 375-750, 400-750, 425-750, 450-750. 475- 
750, 500-750, 525-750, 550-750. 575-750, 600-750, 625- 
750, 650-750, 675-750, 700-750, 725-750. 1-725. 25-725, 
.50-725, 75-725, 100-725, 125-725, 150-725, 175-725, 200- 
725, 225-725. 250-725, 275-725, 300-725. 325-725. 350- 
725, 375-725, 400-725, 425-725. 450-725. 475-725. 500- 
725, 525-725, 550-725, 575-725, 600-725. 625-725, 650- 
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725. 675-725, 700-725. 1-700. 25-700. 50-700. 75-700. 100- 
700. 125-700. 150-700, 175-700, 200-700. 225-700. 250- 
700. 275-700. 300-700. 325-700, 350-700, 375-700. 400- 
7(K). 425-7(M>. 45(»-7(K). 475-7(K». 5(K)-7(H». 525-7(X). 550- 
700, 575-700. 600-700. 625-700. 650-700. 675-700. 1-675. .-i 
25-675. 50-675. 75-675. 100-675. 125-675. 150-675. 175- 
675. 200-675. 225-675. 250-675, 275-675. 300-675, 325- 
675. 350-675. 375-675. 400-675. 425-675. 450-675. 475- 
675. 500-675. 525-675. 550-675. 575-675. 600-675. 625- 
67.5. 6.50-675. i-6.50. 25-6.^50. .50-650. 75-6.50. 100-650. 125- i" 
650. 150-650. 175-650. 200-650. 225-650. 250-650. 275- 
650, 300-650. .125-650. 350-650. 375-650. 400-650. 425- 
650. 450-650. 475-650, 500-650, 525-650. 550-650. 575- 
650. 6(K)-650. 625-650. 1-625. 25-625, 50-625, 75-625. 1(H)- 
625. 125-625. 150-625. 175-625. 200-625, 225-625. 250- i5 
625, 275-625. 300-625. 325-625. 350-625, 375-625. 400- 
625, 425-625, 450-625, 475-625. 50a625. 525-625, 550- 
625, 575-625, 600-625. 1-600. 25-600. 50-600. 75-600. 100- 
6(Mt. 125-6(K), 150-6<K), 175-6(K). 2(M)-6(K), 225-6(K), 250- 
600, 275-600, 300-600. 325-600. 35a600. 375-600, 400- 
600. 425-600. 450-600. 475-600, 500-600, 525-600. 550- 
600, 575-600, 1-575. 25-575, 50-575, 75-575, J 00-575. 125- 
575. 150-575. 175-575. 200-575. 225-575, 250-575. 275- 
575, 3m)-575. 325-575. 350-575, 375-575. 4(K>-575. 425- 
575. 450-575, 475-575. 500-575. 525-575. 550-575, 1-550. .^^ 
25-550. 50-550. 75-550. 100-550. 125-550. 150-550. 175- 
550. 200-550. 225-550. 250-550. 275-550. 300-550. 325- 
550, 350-550. 375-550. 400-550. 425-550, 450-550. 475- 
550. 500-550. 525-550. 1-52.5, 25-525, 5<l-525. 75-525, 1(X)- 
52.5. 12.5-.52-5. 1.50-525. 175-52.5. 200-525. 22.5-525. 2.50- 
525. 275-525, 300-525. 325-525. 350-525. .V5-525, 400- 
525. 425-525. 450-525, 475-525, 500-525. 1-500. 25-500. 
50-500. 75-500, 100-500. 125-500. 150-500. 175-500, 200- 
.500, 225-500. 2.50 .500. 275-500, 300-500, 325-.500. 350- 
500, 375-500. 400-500, 425-500. 450-500, 475-500. 1-475. .i> 
25-475. 50-475. 75-475, 100-475. 125-475, 150-475. 175- 
475, 200-475. 225-475. 250-475. 275-475. 300-475, 325- 
475, 350-475. .375-475, 400-475, 425-475, 450-475. 1-450, 
25^50, 50-4.50, 75-450. 100-450. 125-4.50. 1.50-450, 175- 
450- 200-450, 225-450. 250-450, 275-450, 300-450. 325- 4i.> 
450. 350-450. 375-450, 400-450, 425-450. 1-425. 25-425, 
50^25.75-425, 100^25, 125-425, 150^25, 175-425, 200- 
425, 225-425. 250-425, 275-425, 300-425. 325-425. 350- 
425, 375-425, 400-425. 1-400. 25-400, 50-400, 75-400. 100- 
400. 125-400, 150-400, 175-400. 200-400. 225-400. 250- 4.s 
400, 275^00, 300-400, 325-400. 350-400, 375-400. 1-375. 
25-375, 50-375, 75-375, 100-375, 125-375. 150-375, 175- 
375, 200-375, 225-375. 250-375, 275-375, 300-375. 325- 
375.350-375, 1-350, 25-350.50-350. 75-350. l(K)-35i), 125- 
350, 150-350. 175-350. 200-350, 225-350, 250-350. 275- 
350, 300-350, 325-350, 1-325. 25-325. 50-325, 75-325. 100- 
325, 125-325, 150-325, 175-325, 200-325, 225-325, 250- 
325, 275-325, 300-325. 1 -3(KI, 25-300, 5()--3(X). 75 .3(K). I(K)- 
300, 125-300, 150-300, 175-300, 200-300, 225-300. 250- 
300, 275-300, 1-275, 25-275, 50-275, 75-275, 100-275, J 25- 5,^ 
275, 150-275, 175-275, 200-275, 225-275, 250-275, J -250, 
25-250, 50-250, 75-250, 100-250, 125-250, 150-250, 175- 
250, 200-250, 225-250. 1-225, 25-225, 50-225, 75-225. 100- 
225, 125-225. 150-225, 175-225, 200-225, 1-200, 25-200, 
50-200,75-200. JOO-200, 125-200. 150-200, 175-200, 1-175. en 
25-175,50-175, 75-175, 100-175, 125-175, 150-175, 1-150. 
25-150, 50-150, 75-150, 100-150, 125-150. 1-125. 25-125. 
50-125, 75-125, 100-125, 1-100, 25-100. 50-100, 75-100. 
1-75, 25-75, 50-75, 1-50, 25-50, and/or 1-25 of SEQ ID 
NO: 18. 65 

In certain addibonal preferred embodiments, polynucle- 
otides of the invention comprise, or alternatively, consist of 



luiclcoiide residues 400-627. 425-627. 450-627. 475-627. 



500-627. 525-627. 550-627. 
425-600. 450-600. 475-^W. 
575-6(K>. 4(M>-575. 425-575. 
525-575. 5.50-575. 400-550. 
500-550. 525-5.50. 400-500. 
400-475, 425^75. 450-475. 
600-800. 625-800. 650-SOO. 
750-800. 775-800. 
675-775. 700-77.5. 
625-750, 650-750. 
600-725, 625-725. 
600-700. 625-700. 
625-675. 650-675. 



575-627. 600-627. 400-600. 
500-600. 525-6(X), 550-600. 
450-575. 475-575, 5(H)- 575. 
425-550. 4.50- .550. 475-.5.50, 
425-500, 450-500, 475-50o! 
40a450, 425-450. 57 J -800. 
675-800. 700-800. 
6(K)-775. 625-775. 
750-775. 571-7.50. 
700-750. 725-750. 
675-725. 700-725, 
571-675. 



725-XOO. 
650-775. 
600-7.50. 
571-725. 
571-700. 
600-675. 



571-775. 
725-77.5. 
675-750. 
650-725. 

650-700. 675-700 

571-650. 6(K)-65<K 625-650, 571-625. 
600-625. and/'or 57 1 -600 of SEQ ID NO: 1 . 

In additional preferred etiibiKliinonis. polynucleotides of 
the invention comprise, or.nllernntively, consist of nucleotide 
residues 147-500. 147-450, 147-400. 147-350,200-500.200- 
450. 2(M)-4(M>. 2(X)-350. 250-5(X). 250-450. 250-4(M). 250- 
350. .300-500. 300-450. 300-400. .^00-350. 350-750, 350- 
700, 350-650. 350-600, 350-550, 400-750, 400-700, 400- 
650, 400-600. 400-550. 425-750, 425-700, 425-650, 425- 
600. 425-5.50. 450-1020. 4. 50- 100 J. 450-950. 450-900. 450- 
850. 450-KtMl. 450-775. MXM(K)1. 5(X)-y50. SQO-mi 5(X)- 
850. 500-800. 500-775. 550-1001. 550-950, 550-900. 550- 
850. 5.50-800. 550-775, 600-1001. 600-950, 600-900, 600- 
850. 600-800, 600-775. 650-1001. 650-950, 650-900. 650- 
850. 650-800. 650-775, 700-1001, 700-950. 700-900, 700- 
X.50. 7(M)-X(M). 7(K)-7?5. 825- 1 0X2. X.50- 1 0X2. X75-H)S2. 9(X)- 
1082. 925-1082. 9.S0-I082. 975-1082. 1000-1082. 1025- 
1082. and/or 1050-1082 of SHQ IDNOrl. 

Preferably, the polyiuicleolide fragiuciits of the invenlion 
enixide a polypeptide which demonstrates a Neiilmkine-al- 
pliii nnd/or Neiiiaikinc-alphaSV liinclional activity. By a 
polypeptide danonstraiing "functional activity" is meant, a 
polj'pepiidc capable of dispbying one or more known fimc- 
tional activities associated with a full-length and/or secreted 
Neutmkine-alplia polypeptide aud'ar Neiitrokine-alphaSV 
polj-pcptidc. Such timet ional activities include, but are not 
limited to, biological activity (e.g., abilit)' (o stimulate B cell 
proliferation, survival, differentiation, and/or activation), 
antigenicity (ability to bind or compete with a Neutrokine- 
alpha and/'or Neuirokine-alphaSV polypeptide for binding to 
an anii-Neuirokine-alpha and/or anii-Neutrokine-alpliaSV 
antibody), immunogeniciiy (ability to generate antibody 
which binds to a Neutrokine-alplia and/or Meutfokine-al- 
pliaSV polypeptide), ability to fomi mul timers with Neu- 
irokine-alpha and/or Neiitrokii^-alphaSV polypeptides of 
the invention, and ithility lo bind to a receptor or ligand ftir a 
Ncutrokine-alpha and/or Keutrokinc-alphaSV polypeptide. 

la additional specific embodiments, the polynucleotide 
fragments of the invention encode a polypeptide comprising, 
or alternatively, consi.siing of the predicted intrdcellular 
domain (amino acids 1 to 46 of SEQ 10 NO: 2), the predicted 
transmembrane domain (amino acids 47 to 72 of SEQ ID 
N0:2). the predicted extracellular domain (amino acids 73 to 
285 of SEQ ID NO:2), or the predicted TNF conserved 
domain (amino acids 191 to 2X4 of SKQ lO NO:2) of Neu- 
trokine-alpba. In additional embodiments, the polynucleotide 
fragments of the invention encode a polypeptide comprising, 
or alternatively, consisting of any combination of 1, 2.3, or ail 
4 of the above recited domains. Polypeptides etxroded by 
these polynucleotides are also encompassed by the invention. 

Iq additional specific embodiments, the polynucleotide 
fragments of the invention encode a polypeptide comprising., 
or alternatively, consisting of the predicted intracellular 
domain (amino acids 1 to 46 of SEQ ID NO: 1 9X the predicted 
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transmembrane domain (;miirK> acids 47 to 72 of SBQ ID 
NO:i9). ihe predicted exiraceliu!ar domain (amino acids 73 
lo 266 o{' SliQ ID NO: 1 9). or the predicted 'mF conserved 
domain (amino acids 172 lo 265 ol SLQ ID NO:l9)of Neu- 
tRikiiw-nlphaSV'. In addiiion.nl entbodinienls, ihe polymtcie- 
oiide fniiyiieiits of the invention eiKode a polypeptide com- 
prisine. oraIiemaii\'cly. consist ingol'any combin;itioii ol' 1 . 2. 

or all 4 of the above rvciled domains. Polypeptides encoded 
hy lliese ptijynuciauides are alsi* encDin passed by the inven- 
tion. 

In onuilier embodiineiil. polynucleotide fragments of the 
invention comprise, or aliemaiively consist of. polynucie- 
oiides which enu kJc an amino acid sequence selected friini 
residues Mei-I to Lys-113. Leu-114 roTlir-141. IIe-142 to 
!.ys-i60. Gly-I6I lo UIn-198, Vai-199 to Ala-248, and Gly- 
250 to Leu-285 of SEQ ID NO:2. Moreover, polynucUxnides 
that encode any combination of rvvo, iluee. four, five or more 
of these amino acid sequences are also encompassed by the 
invent ion. Polypeptides encoded by these ptilyniicleotides are 
also encompassed by the invention. 

In another embiKlinient. polyuucteoiide frngnients of the 
invention comprise, or alterrwtjvely consist of. polynucle- 
otides which enu»de an anrino acid sequence .>;clet:letl fnmi 
residues Met-1 to Lys 1 1 3. l-cu-1 14 to Thr-141 , Oly-142 to 
Gin- 1 79. Va I- 1 80 io.\la-229- and G Iy-230 to Leu-266 oiSP^Q 
ID NO: 19. Moreover, pt^lynncleolides that encode any com- 
bination of two. ilirec. tour, five or jnore of these amino acid 
seqiiences are also enci>in passed hy the invention. Polypep- 
tides enci>ded by these pt>ly nucleotides are also encompassed 
by ihe invention. 

In another enihi>dimenl. polynucleotide fragments of the 
iji vein ion comprise, or alternatively consist of. polynucle- 
otides wliicli encixle an amino acid sequetKe selected from 
residues Met- J to Ly.s-106, I_cu-I07 to nir-134, Glu-135 to 
Asn- 1 65. lie- 1 67 to Lys- 1 84. Gly- 1 85 to Gln-224. \^l-225 to 
Ala-272, and Gly-273 to Leu-369 of SEQ ID NO: 23. More- 
over, polynncleotides iliat encode any combination of two. 
three, four. Hve or more ol" these amino acid sequences are 
also encompassed by the invention. Polypeptides encoded by 
these polynucleotides are also encompassed by the invention. 

In another embodiment, polynuclet^tide fragments of the 
invention comprise, or alternatively consist of. polynucle- 
otides which encode an amino acid sequence selected from 
residues Tyr- 1 to Lys-47, Lcii-48 to Thr-75, IIe-76 to Lys-94, 
Gly- 95 to Gin- 1 32, Val- J 33 to .41a-l 82. and GIy-183 to Ab- 
219 of SEQ ID NO:28. Moreover, polynucleoitdes that 
encode ajjy combijiation of two. tluee, four, five or more of 
these amim> acid sequences are also encomp;issed by the 
invention. Polypeptides encoded by these polynucleotides are 
also encompassed by the invention. 

In another embodiment, polymrcleoiide fragments of the 
invention ci»mprise. or aliemaiively consist of, polynucle- 
oiides wliich encode an amino acid sequence selected Irora 
residues Tyr-1 to Lys -47, Leu -4 8 to Thr-75, IIe-76 to Lys-94, 
Gly-95 10 Gin-! 32, V^!-!33 to Ala-! 82, and Gly- 1 83 lo Ala- 
219 of SEQ ID NO:30. Moreover, polynucleotides thai 
encode any c*>mhi nation of two. three, four, five or more of 
these amino acid sequences are also encompassed by the 
invention. PoI>*pepiides encoded by these polynucjeotidcs are 
also encompassed by the invention. 

In another embodiment, the polynucleotides of the inven- 
tion comprise, or alternatively consist of, the sequence sliown 
in SEQ ID N0:2I. The sequence shown as SEQ ID NO:2I 
encodes a polypeptide consisting of an initiating methionine 
residue linked to residues Ala- 1 34 through Leu-285 of the 
Neutrokine-alpha polypeptide sequence shown as SEQ ID 



NO: 2. Polypeptides encoded by these polynucleotides are 
also encompassed by the invention. 

In certain additional preferrt^d ejiibodiments. pt>lyniicle- 
otides tif the invention compri.Mf. or allenialivcly. con.si.st of 
.s nucleotide residues I -459. 1 5-459. .V)-459. 45-4.S9, 60-459. 
75-459, 90-459. 105^59. 120-459. 135-459. 150-459. 165- 
459. 180-459, 195-459. 210-459. 225-459. 240-459. 255- 
459. 270-459. 285-459. 300-459. 315-459. 330-459. M5- 
459. 360-459. 375-459. 390-459. 405-459. 420-459. 435- 
ii» 459. 4.50459. 1-450, 15-450. 45-l.SO. 60-450. 

75-450.90-450. 105-450. 120-450, 135-450, 150-450. 165- 
450. 180-450. 195-450. 210-450, 225-450, 240-450. 255- 
450. 270-450. 285450, 300-450. 315-450. 330450. 345- 
450. 360-450. 375-450. 390-450. 405-450, 420-450, 435- 
15 450.1-435. 1 5-435, .30-435. 45-435, 60-435. 75-435. 90-435. 
105-435. 120435. 135 4 35. 150-435. 165-435. 180-435. 
195435. 210435, 225435. 240-435, 255-435. 270-435, 
285-435. .100435, 315-435. 330-435. 345-435. 360-435, 
375-435..3904.35, 405435.420-435. 1-420. 1 5420. .30-420, 
:n 45-420. 60-420, 75420, 90420, 1 05-420. 1 20-420. 1 35-420. 
150420. J65-420. 180 4 20. 195-420, 210-420, 225-420. 
240-420, 255420, 270-420. 285-420. 300420. 315-420, 
330-420, 345 4 20, .360-420. 375-420. 390-420. 405-420. 
1405. 15-405. 30405. 45-405. 60-405. 75-405. 90405. 105- 
405. 120405. 135-405, 150-405. 165-405. 180405. 195- 
405, 210-405. 225405. 240405. 255-405, 270405. 285- 
405. .300-405. 315405. 330405. 345-405. .360405, 375- 
405. 390405. 1-390, 15-390, 30-390, 45-390. 60-.390, 
75-.39<). 90-390. 105-390, 120-390. 135-390. 150 390. 165- 
390. 180-390. 195-390, 210-3*X). 225-390. 240-390. 255- 
390. 270-390. 285-390, 300-390. 315-390. 330-390, 345- 
390. .360-.390, 375-390, 1-375. 15-375. 30-375, 45-375, 
60-375. 75-375. 90-375. 105-375, 120-375, 135-375. 150- 
375. 165-375. 180-375. 195-375. 2I0-.37.S, 225-375, 240- 
55 375, 255-375. 270-375. 285-375. 300-375. 315-375, 330- 
375. 345-375. 360-375. 1-360, 15-360. 30-360. 45-360. 
60-360, 75-360. 90-360, 105-360. 120-360. 135-360, 150- 
360, 165-360, 180-360, 195-360, 210-360. 225 360, 240- 
360, 255-360. 270-360. 285-360, 300-360. 315-360. 330- 
41. 360. 345-360, i-345, 15-345. 30-345. 45-345. 60-345. 
7 5- .345. 90-345, 105-345. 120-345. 135-.345. 150-345. 165- 
345. 180-345, 195-345. 210-345. 225-345. 240-345, 255- 
345, 270-345. 285-345. 300-345. 315-345. 330-345, 1-330, 
15-330, 30-330, 45-330. 60-330, 75-330. 90-330. 105-330, 
45 120-330. 135-330, 150-330. 165-330. 180-330. 195-330, 
210-330. 225-330, 240-330. 255-330, 270-330. 285-330. 
300-330, 315-330, I-3I5. 15-315. 30-315, 45-315. 60-315. 
75-315. 90-315, 105-315. 120-315, 135-315, 150-315, 165- 
315, 180-315. 195-315, 210-315. 225-315. 240-315, 255- 
.VI 315. 270-315, 285-315. 300-315. 1-300. i5-300, 30-300, 
45-300,60-300,75-300.90-300. 105-300. 12a300, 135-300, 
150-300, 165-300, 180-300. 195-300, 210-300. 225 300, 
240-300, 255-300, 27()-3(K). 2X5-.300. 1 -2X5. 1 5-285, 30-285, 
45-285.60-285,75-285,90-285, 105-285. 120-285. 135-285, 
55 150-285. 165-285, 180-285. 195-285. 210-285, 225-285. 
240-285, 255-285, 270-285, 1-270. 1 5-270. 30-270. 45-270. 
60-270. 75-270, 90-270. 105-270. 120-270, 135-270. 150- 
270, 165-270, 180-270. 195-270, 210-270, 225-270. 240- 
270, 2.55-270, 1-255. 15-255, 30-255, 45-255. 60-255, 
60 75-255.90-255, 105-255. 120-255. 135-255. 150-255. 165- 
255. 180-255, 195-255. 210-255, 225-255, 240-255, 1-240, 
15-240, 30-240, 45-240, 60-240, 75-240. 90-240, 105-240, 
120-240. 135-240, 150-240, 165-240. 180-240. 195-240, 
210-240, 225-240. 1-225. 15-225. 30-225, 45-225, 60-225, 
65 75-225.90-225. 105-225. 120-225. 135-225. 150-225, 165- 
225. 180-225. 195-225. 210-225, 1-210. 15-210. 30-210, 
45-210, 60-2 1 0, 75-2 1 0, 90-2 1 0, 1 05-2 1 0, 1 20-2 1 0. 1 35-2 i 0, 
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150-210, J65.2I0. 180-210. 195-210.1-195.15-195.30-195, 
45-195, 60- 1 95. 75- 1 95. 90- 1 95. 1 05- 1 95. 1 20- 1 95. \yS-\ 95. 
150-195. 165-195. 180-195. 1 -! 80, J 5-1 SO. .^0- 1 SO. 45-1 SO. 
60-IJlO. 75-180,90-180. 105-180. 120-180. 135-180. 150- 
180. 16.S-180. \-\65, 15-16.5. 30-16.5. 45-16.5. 60-165, 
75-165.90-165. 105-165. 120-165. 1.15-165. 150-165. 1-150. 
I."5-I50. 30-I.SO. 4.Vi50. 60-1.50. 75-150. 90-l.SO. 105-150. 
120-150. 135-150. 1-J35. 15-135. .30-135. 45-135. 60-135. 
75-135.90-135, 105-135. 120-135. 1-120. 1 5-1 20, .10-1 20. 
45-120. 60-120, 75-120. 90- 120. 105-120. 1-105. 15-105. 
30-105.45-105.60-105,75-105.90-105. 1-90, 15-90.30-90. 
45-90. 60-90, 75-90, 1-75. 15-75. .30-75. 45-75.60-75. 1-60, 
1 5-60. 30-60, 45-60, I -45. 1 5-45, .30-45. 1 -3(». undAtr 1 5-30 
of SEQ ID NO:21. Polypeptides encoded by ih esc polynucle- 
otides are also encompassed by the invention. 

.Accordingly, specific embodiments of the invention are 
directed to polynucleotides encoding polypeptides which 
comprise, or aheniativcly consibM of. ilic aniiiKt acid sequence 
of beta pleated sheet region A, .^^ B, B'. C, D, \i, K Ci. or H 
disclosed in FIGS. 7A-1 and 7.A-2 and described in Example 
6. .Additional embodiments of the invention are directed to 
polynucleotides encoding Neutrokine-alplia polypeptides 
which comprise, or allemaiivcly consist of. any combination 
t)!'!, 2. 3, 4. 5, 6. 7. X. 9 or all 10t>f hct;j p leaned slieel regi(>ns 
A-H disclosed in KIGS. 7.-^-1 and 7.\-2 and described in 
Example 6. .Additional preferred embodiments of llic inven- 
tion are directed to polypeptides wiiich comprise, or alterna- 
tively consist of, the Neutrokine-alpha amino acid sequence 
of beta pleated sheet rcjiion A. A'. B. B*. C, D, E. R G. or 11 
disclosed in FIGS. 7.A- 1 and 7.^-2 ;md described in Example 

6. .Additional embodiments of the invention arc dirccttxl Ncu- 
Irokine-alpha polypeptides which comprise, or alternatively 
consist of, any combination of 1 . 2. 3. 4, 5, 6, 7. S. 9 or all 10 . 
of beta pleated sheet regions .A tlmiiigh H disckised in FIGS. 

7. A-J and 7.A-2 aiid described in Example 6. 

In certain other preferred embodiniems, polynucleotides of 
the invention comprise, or allenialively consist of. nucleotide 
residues 34-57. 118-123. L33-14J. 151-159, 175-216, 232- 4u 
255, 2KO-315, 32X-.357. 370-393. and/or 4.30-456 ofSHQ II) 
NO:21. Polypeptides encoded by these polynucleotides are 
also encompassed by ihe invention. Hiese polynucleotide and 
polypeptide fragments correspond to rhe predicted beta- 
plcaiod sheet regions shown in FIGS. 7A-1 and 7A-2. In 
certain embodiments, polynucleotides of the invention com- 
prise, or alternatively consist of. a polynucleotide sequence at 
least 90%, 95%, 96%, 97%. 98% or 99% identical to the 
polynucleotide sequence encoding one. two. llirw:» four, five, 
six. seven, ciglil, nine or ten of the bcia-plcated shc^ct regions 
described above. The present invention also encompasses the 
above polynucleotide sequences fused to a heterologous 
pt>lynucleotide sequence. Polypeptides enctxled by these 
polymrcleolide sequences are also encompassed by the inven- 
tion. In another embodiment, the invention provides an iso- 
lated nucleic acid molecule comprising a polynucleotide 
which hybridizes under strir^ent hybridization coudiuons to 
one, Iwo, ihree, four, five, six, .seven, eight, nine or ten of the 
beta-pleated sheet polynucleotides of the invention described 
above. The meaning of the phrase "stringent conditions" as 
used herein is described infra. 

In further preferred embodiments, polynucleotides of the 
invention comprise, or aJteniatively consist of, nucleotide 
residues 576-599, 660-665 , 675-683, 693-701 , 7 1 7-758, 774- 
803, 822-857, 870-899. 91 2-935, and/or 972-998 of SEQ ID 
NO: I . FVilypeptidcs encoded by these polynucleotide frag- 
ments are also encompassed by the inventioa These poly- 
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nucleoli ide and polypeptide fragments "correspond to the pre- 
dicted beta-pleated sheet regions shown in PIGS. 7.A-1 and 
7A-2. 

In additional preferred anhodimenis, polynuclctilides of 
^ the invention comprise, or alternatively consist of. nirclci>iide 
residues 457-462,4 72-480. 490-498. 5 1 4-555. 57 1 -600. 6 1 9- 
654. 667-696. 699-732. and/or 769-795 of SCQ 10 NO: 18. 
Polypeptides encoded by these polynucleotide fragments are 
also encompassed by the im'eni ion. These polynucleotide and 
III polypeptide fmgments correspond to the predicted heta- 
pleaied sheet regions shown in FIGS. 7.A-1 and 7.A-2. 

In yet further preferred embixliments. polynucleotides of 
the invention comprise, oralterjiatively cfmsist of. luicleotide 
residues 1 24-1 29J 39-1 47. 157-165. 1 K 1-222. 2.38-267. 286- 
15 321. 334-363. 376-399, and/or 436-462 of SRQ ID NO:22. 
Polypeptides encoded by these polynucleotide fragments are 
also encompassed by the invention. These polynucleotide and 
pol>pepiide fragmejiis correspond to the predicted beta- 
plealud sheet re^tions shtivvn in KKfS. 7.A-I and 7.A-2. 
Polypeptides comprising, or allemaiivcly, consisting of the 
amino acid sequence of any combination of one. two. tliree. 
four. five. six. seven, eight, nine, ten. or all of these regions arc 
encompassed by the invention. 

The relative ptisilitms t)f .sevenil inJnui/exon ht>undaries 
were determined for the mouse Neiiimkinc-alptui (SIIQ ID 
NO: 22 and SEQ ID KO:23) based on sequence analysis of 
mouse genomic DN.A. Tlie apparent second exon frojii the 5' 
end of the mouse Neiilnokine-alpha genomic clone (prelimi- 
narily designated "Hxon 2")ci>nsi.'it.s ol*Tyr- 1 87 ti>(iln-222 of 
;o the sequence shown in SEQ ID NO:23. Hie apparent third 
exon fri>ni the 5' end of the mouse Neutrokine-alpha genomic 
clone (preliminarily desigjiated "E.xon 3") comprises V*al-223 
to Gly-273 of Ihe sequence shown in SHQ ID NO:23. 

Tlius, in one anbodiment, the invention provides poly- 
nucleotides encoding polypeptides comprising, or aliema- 
lively consisting of, the amino acid sequence of residues 
Tyr- 1 87 lo Gin- 222 of SEQ ID NO: 23 . The present invention 
is also directed to nucleic acid molecules comprising, or 
alleniaiively, consisting of. a polynucleotide seqiteiKeni least 
80%. 85%. 90%, 95%. 96%, 97%, 98% or 99% identical to 
the polynucleotide sequence encoding the mouse Neu- 
trokine-alpha polypeptides described above. The present 
invention also encompasses the above polynucleotide 
sequences fused to a heterologous polynucleotide sequence. 
Poiypcptides encoded by these nucleic acids and'or poly- 
nucleotide sequences are also efK:ompassed by the im^ention. 

In another embodiment, the invention provides polynucle- 
otides encoding polypeptides comprising, or altenralivejy 
consi.stingof. the amiiui acid Mrquence of residues 1-223 to 
Gly-273 of SEQ ID NO:23. The present invention is also 
directed to nucleic acid molecules comprising, or alterna- 
tively, consisting of, a polynucleotide sequence at least 80%. 
85%, 90%, 95%, 96%. 97%, yK^4> or 99% identical lo the 
polynucleotide sequence encoding the mouse NeutrDkine- 
55 alpha polypeptides described above. The present invention 
also encompasses the above polynucleotide sequences fused 
to a heterologous polynucleotide sequence. Polypeptides 
encoded by these nucleic acids and/or polynucleotide 
sequoices are also encompassed by ttie invention. 
60 Moreover, the relative positions of the corresponding 
intron/exon boimdaries were determined for human Neu- 
trokine-alpha (SEQ ID NO: I and SEQ ID NO:2) based on an 
aligrmienl of the sequences of mouse and human Neutrokine- 
alpha polypeptides. The apparent second exon from the 5' end 
65 of human Neutrokine-alpha (also preliminarily designated 
"Exon 2") consists of. Tyr- J 63 to Gln-198 of the sequence 
shown in SEQ ID NO:2. Tbe apparent third exon from the 5* 
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end of human Neutrokine-alplvi (also preliminarily dosig- 
nalcd "Exon 3") consists ol. VaI-199 xo Gly-249 of Uie 
sequence shown in SfiQ ID NO:2. 

Tluis- in one emhodinieni. the imeniion provides poly- 
micleoiides encoding polypeptides comprising, or ahemn- 
lively consisting of- the amino acid sequence of residues 
Tyr- J 6> to Gin- 1 98 of SHQ iO NO:2. Ilie present invention is 
also directed to micieic acid molecules comprising, or alter- 
natively, mnsisling of. a piilyiuicleiitide sequence :a least 
8(y:/«, 85%. 90%. 95%. 96%. 97%, 98% or 99% identical to 
(he polynucleotide sequence enaxiiiig the Neuin'»kine-alp[»a 
polypeptides described above. Tlie present invention also 
eixronipitsses lite ybove ptilynucleolide sequences lused to a 
heterologous polynucleotide seqiience. Polypeptides 
encoded by llxrse nucleic acids and/or piilynuclootide 
sequences are also encompassed by the invention. 

hi another embodiment, llie invention pmvides polynucle- 
otides cncixiing polypeptides comprising, or aliema lively 



embodiment, pl)ysiological correlates of Neutrokine-alpha 
and/or Nenirokine-alphaSV binding to its substrates (sigiial 
li:ansduction) can be assayed. 

In ;iddilion. as^;uys described herein (see, e,g.. Kxaniples 6 
^ anti 7) and otherwi.sc known in the an may aiutinely be 
applied to nrreasure the ability* of Neutrokiue-alplia and/or 
Neturokine-alplifiSV polypeptides and fragments. variaiUs 
derivatives and analogs thereof to elicit Neutrokine-alpha 
aiKl/'or Neuirokine-alphaSV related biological activity (e.g. 
HI to siimulaie, or aliernaiiveiy to inhibit (in the case of Neu- 
trokine-nlpho and/or Neuta-fkine-alphaSV antagonists) B cell 
prolifeniiion. ditTereniiatton aiwi'or activuiion and/or to 
extejid D cell survival in vitro or in vivo). 

( )ther meihtHis will be kiutwn to the skilled arti.san and are 
15 vviiliin the scope of the invention. 

In add ii tonal embodiments, the polynucleotides of the 
ijivention encixle polypeptides comprising, or alteniaiively 
consisiinji of, fujictional attributes of Neutrokine-aJpha and 
Neumikine-alphaSV. Preferred cmbt>dimenls ol the inven- 



cousist'mg of, (he amino acid sequence of residues \'al- 1 99 to :n tion in tliis regard include fnigmcnts thai comprise, or alter 



GIy-249 of SEQ ID NO:2. The present inventiojt is also 
directed to nucleic acid molecules comprising, or alterna- 
(ivelv, consisting of. a polynucleotide sequence at least 80%. 
85%, 90%. 95%. 96%, 97%. 98^'o or 99^/o identical lo the 
pt»ly nuclei)! ide .sequence encoding tlie Neutrokine-alplia 
polypeptides described above. Tl)e present inveiition also 
encompasses the above polynucleotide sequences fused lo a 
heterologous polynucleotide sequence. Polypeptides 
encoded by these nucleic acids and/or polynucleotide 
sequences are also encompassed by the invention. 

Tlie funciional activit>' of Neutrokinc-alph;t and/or Ncu- 
trokine-alphaSV* polypeptides, aixJ fragments, variants 
derivatives, aixl analogs thereof, can be assayed by various 
methods as described herein and as arc well known in the art. , . 

For example, in one embodiment where one is assaying for 
the ability to bind or compete with full- length Neiiirokiiie- 
alplia and/or Neutrokine-alphaSV poIyf>cptide for binding to 
anli-Neutn>kine-alpha and/or anli-Neutnikine-alphySV anti- 
body or binding to Neutrokine-alpha rcceplor(s) and/or Ncu- 4ti 
Inikine-alphaSV recep!or(s) on B cells, varitnis imnnuioas- 
says known in the art can be used, including but xiot limited to, 
competitive aixl non-competitive assay systems using tech- 
niques such as radioimmiuioassays, EL ISA (enzyme linked 



natively ci^nsisl of, alpha-helix and alpha-helix fomiing 
regions ("alpha -regions"), beta-sheet and beia-sbeei fonning 
regions ("beta-regions"), turn and lurn-fomiing regions 
("I um- regions"), coil and coil limning regions ("cniU re- 
gions'), hydrophilic regions, hydrophobic regions, alpha 
amphipathic regions, beta amphipiitliic regions, flexible 
regions, surface-fomiing regions and high antigenic index 
regions of Neiitrokine^ilpha and Ncutrokine-alphaSV 
pnlypeptides. 

If is believed one or more of the beta pleated sheet regions 
of Neutre>kine-alpha disclosed in FIGS. 7A-1 and 7A-2 is 
iinporlani fordimerizaiion and also for interactions between 
Neutr^ikine-alpha and its ligands. 

Certain preferred regions in this regiird are set out in FJG. 
y ( fable I ). Tlic data presented in FIG. 3 and that presented in 
Table 1. merely present a dilTercnt fonuat of the same results 
obtained when the amino acid sequence of SEQ ID NO:2 is 
analyzed using the default parameters of the DN.A*STAR 
computer algoriTluii. 

The above-mentioned preferred regions set out in FIG. 3 
and in Table 1 include, but are not limited to. regions of the 
aforementioned types identified by analysis of the amino acid 
sequence set out in FIGS. 1. A and 1 B. As set out in FIG. 3 and 
in Table I, such preferred regions inchide Gamier- Robson 



immunosorbent assay), "sandwich" immunoassays, inuuu- 45 alpha -regions, beta-regions, tum-rcgions, and coil -regions. 



noradiometric assays, gel diffusion precipitation reactions, 
immunodifftision assays, in situ immunoassays (using colloi- 
dal gold, enzyme or radioisotope labels, for example), west- 
em hloLs, precipitation reactions, agglutination assays (e.g., 
gel agglutination assays, hemagglutination assays), aim pic - 
ment fixation assays, immunofluoresceoce assays, pmtein A 
assays, and iimuunoelectrophoresls assays, etc. In one 
embodiment. anlibt>dy binding is detected by detecting a 
bbel on the primary antibody. In another embodimem. die 
primary antibody is delected by detecting binding of a sec- 
ondary antibody or reagent to the primary antibody, in a 
fiirther embodiment, the secondary antibody is labeled. Many 
means are known in the an for delecting binding in an immu- 
noassay and are within the scope of the present invention 
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Chou-Fasman alpha-regions, beta -regions, and coil -regions, 
Kyte-Doolittle hydrophilic regions and hydrophobic regions, 
Eisenbeig alpha- and beta -amphipathic n^ons, Karpfus- 
Schuiz nexible regions, Hmini surface- forming regions and 
Jameson- Wolf regions of high antigenic index. Among hi glily 
preferred polynucleotides in this regard are those that encode 
polypeptides comprising, or alternatively consisting of, 
R^ions orNeuln>kine-aIpha and/i>r Neuln)kine-alphaSV thai 
combine several structural features, such as several (e.g., 1 . 2, 
3 or 4) of the features set out above. Polypeptides encoded by 
the polynucleotides are also encompassed by the invention. 

.Additionally, ihe data piiesented in colimms VI] I, IX, XIll, 
and XIV of fable 1 can routinely be u,^ lo delemiine regitins 
ofNemrokinCnalpha which exhibit a high degree of potential 



hi another embodiment, where a Neutrokine-alpha and/or 60 for antigenicity (column VIII of Table 1 represenls hydrophi- 

Neutrokine-alphaSV ligand is identified, or the ability of a licity according to Kyte-Doolittle; column IX of Table I rep- 

polypeptide fragment, variant or derivative of tlie invention to resents hydrophobicity according to Hopp- Woods; column 

muilimerizc is being evaluated, binding can be assayed, e.g., XIII of Table I represents antigenic index according to Jame- 

by means well-known in the art, such as, for example, reduc- son- Wolf; and column XiV of Table I represents suifoce 

ing and non-reducing gel chromatography, protein affinity 65 prababiliiy according 10 Emini). Regions of high antigenicity 

chromatography, and affimt>' b Ion ing. See generally. Phiz- are determined from die data presented in columns VIII, IX, 

icky, E., et al., 1995, Microbiol. Rev. 59:94-123. In another XIII. aud/'orrV by choosing values which represent regions of 
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(he polypcpiide which an? likely to be exposed on ihe surface 
of the potypepiide in an envimniiieii! in which aniigeii recog- 
nition may occur in the process of intiiation of an inuiiune 
resptinse. I "he diilu presented in Hl(». 6 can alst» n»ulinely be 
presented in a similar labiihu- fomiai by simply examining the 
amioo acid sequence discJosed in FIG. 6 (SEQ ID NO: 19) 
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using the modules and algoriilims of Ihe DNA*STAR sci on 
defauh p*iranieters. As above, ihe amino acid sequence pre- 
sented in FIG- 6 can alst"» be used lo deiemiine regions of 
Neiiln>kine-iilph;i which exhibit a high degree of pi Hen lial for 
antigenicity whetlwr presented as a Figure (as in FIG. 6) or a 
table (as in Table I). 
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Aciditjoaal prererred aucJeic acid fragments of (he preseaii 
invention include nucleic acid moJecuies comprising, or aJter- 
DativeJy, consisting of a set^uence eiKodiog one or more 
epitope-bearing portions of Neutrokine-alpha. Ja particular, 
such nucleic acid frugnients of the prtiseni invention include 
nucleic acid molecules comprising, or alternatively consist- 
ing of, a sequence encoding a polypeptide selected from: 
from about Phe-1 1 5 to about Leu- 1 47, from about He- 1 50 to 
about Tyr- 1 63, fnam about Ser-l7J to about Phe-194, from 
about Glu-223 to about Tyr-246, and from about Ser-271 to 
about Phe-278, of the amino acid sequence of SEQ ID NO: 2. 
In this context, "about" means the particularly recited ranges 
and ranges lai^ger or smaller by several^ a few, 5, 4, 3. 2 or I 
amino acid residues at either or both the amino* and carboxy- 



temiini. Pol>'pepiides encoded by these nucleic acid mol- 
55 ecules are also encompassed by the invention. Polypeptide 
fragments which bear antigenic epitopes of the Neutrokine- 
alpha may be easily determined by one of skill in the art using 
the above-described analysis of the Jameson-Wolf antigenic 
index, as shown in FIG. 3. Methods for detertniniog other 
60 such epitope-bearing portions of Neutrokine-alpha are 
described in detail below. 

Additional preferred nucleic acid fragments of the present 
invention include nucleic acid molecules comprising, or aher- 
nativety consisting of a sequence encoding one or more 
65 epitope-bearing portions of Neutrokine-alphaSV. In particu- 
lar, such nucleic acid fragments of the present invention 
include nucleic acid molecules comprising, or aJteruativeiy 
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consisting of o sequence encoding a pt>lypepiidc selecied 
Irom about Pro-32 lo aboul l.eii-47, from aboul Glii-1 16 lo 
aboul Ser-J43. from about Phc-)53 lo a!x>ul Tyr-I??. fmm 
abiiu! Km-2 1 X lo aboul 'ryr-227. Ihun aboul Sa'-252 lo abt»ul 
'nu-25K. i'mm about Ah-l'Sl lo abinii (iln-24U ia>iii oboui 
Ile-244 to aboul AJa-249: and IVom aboul Scr'252 to aboui 
Va|-257,ofche amino acid so^uenceoJ'StQ 10 NO: 1 9. Inlliis 
coniexi, "about" means the particularly recjicd mnges and 
ranges lai^er or smaller by sev eral, a le^v. 5. 4. 3. 2 or I aniijio 
acid residues at either or both the amino- and carboxy-tcr- i" 
mini. Polypeptides encoded by these nucleic acid molecules 
are also encompassed by the invention- Polypeptide Irag- 
nients which bear antigenic epitopes of the Ncutrokine-alpUa 
may be easily determined by one of skill in the an using the 
abovc-dcscribcd analysis of I he Jnnicson-Wolf antigenic 15 
index- Methods for determining other such epitope -hearing 
portions of Neulrokine-alphaSV are described in detail 
bclow- 

In specilic einbodimenls. the poly nuclet)! ides oflhe inven- 
tion aic less than lOO.OOOkb-SO.OOOkb. 10.000 kb. I.OOOkb. x- 
500 kb. 400 kb. 350 kb. 300 kb, 250 kb, 200 kb. i 75 kh, 1 50 
kb. 125 kb. 100 kb. 75 kb, 50 kb. 40 kb, 30 kb. 25 kb. 20 kb, 
15 kb- JO kb. 7.5 kb, or 5 kb in length. 

In further einbodimenls. ptily nut leti tides of ihe invention 
comprise at least 1 5. ai Icasl 30, at least 50. at least 1 00. or at ?.s 
least 250. at least 500. or at least 1 000 contiguous nocleoiides 
ofNeuirokine-alpluj coding sequence, but consist of less than 
or equal to 1000 kb. 500 kb. 250 kb. 200 kb. I50kb. 100 kb. 
75 kh. 50 kb, 30 kh. 25 kh. 20 kh. 15 kb. 10 kh. nr 5 kb ol 
genomic DNA that flanks the 5' or 3' ciKiing nucle»itide set .n* 
fonh in FIGS. l.A and I B (SEQ ID NO: I )or FIGS. 5A and SB 
(SEQ ID NO: J 8). In fiirtlicrcmbodinieiiis. polynucleotides of 
the invention comprise at least 15. at least 30. at least 50. at 
least 100, or al least 250. at least 500. or at least 1000 con- 
ligiwus miclcotidcs of Nciurokine-alpha exuding sequence. yf> 
but do not comprise all or a portion of any Neutrokine-alpha 
introa. In another embodiment, the nucleic acid comprising 
Neulrokine-aiplia coding sequence does not contain coding 
sequences of a gnomic flanking gene (i.e.. 5' or 3' to the 
Nciitrokinc-alpha gene in the genome). In otlicr embodi- 
ments. the polynucleotides of the invention do not contain the 
coding sequence of more than 1000, 500. 250, 100, 50, 25. 20. 
15, 10, 5. 4, 3, 2, or 1 genomic flanking gene(s). 

hi another embodiment, ths invention proxides an isolated 
nucleic acid molecule comprising a polynucleotide which 45 
hybridizes under stringent hybridization conditions to a por- 
tion of the polynucleotide in a nucleic acid molecule of (he 
invention described above, for instance, the sequence 
complementary lo the a>ding and/or nonciKling sequence 
depicted in FIGS. 1 A and IB (SEQ ID NO: 1 ), the sequence of >i) 
the cDNA clone contained in the deposit having ATCC acces- 
sion no. 97708, the sequence complementary lo the coding 
sequence and/or noncixiing sequence depicted in KKiS, 5 A 
and SB (SEQ ID NO: 18), the sequence oflhe cDNA clone 
contained in the deposit having ATCC accession no. 20351 8. 55 
the sequence complemenlary to the coding sequence and/or 
noncodipg sequence (i.e., transcribed, untranslated) depicted 
in SKQ I D NO: 2 1 . the sequence complemenlary to Ihe ctniing 
sequence and/or noncoding sequence depicted in SEQ ID 
NO:22. the sequence complementary lo tlie coding sequence 6u 
and/or noncoding sequence depicted in SEQ ID NO:27. the 
sequence complementary to the coding sequeiKc and/or non- 
codii^ sequence depicted in SEQ JD NO:29, or fragmeuls 
(such as, for example, the open reading frame or a fragment 
ibeieoQ of these sequences, as described herein. By "sirin- 65 
gent hybridization conditions" is intended overnight incuba- 
tion at 42** C. in a solution comprising: 50% forraamide. 
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5xSSC (750 niM NaCI. 75 mM trisodium citrate). 50 mM 
sodium phosphate (pi 1 7.6). 5xDcnlinrdt*ss<ihnion. IO%dex- 
Iran sulfate, atid 20 pg/ml denatured, sheared salmon spemi 
I)NA. follovwed by wa.sliingtlte filters in 0.1 xSSC at aboul 65" 

> C. ' 

By a ptiiynucieoiide which hybridizes to a "portion" of a 
polyimcleoiide is intended a polynucleoiide (eitlier DNA or 
RN.^) hybridizing to al leasi about 15 nucleotides (nl). and 
juorv preferably at least about 20 nt. slill more preferably at 
least about 30 nt. and even more preferably about 30-70 (e.g.. 
40, 50. or 60) nucleotides, and even more preferably abciut 
any integer in the range of 30-70 or 80- 1 50 nucleosides, or the 
entire length of the reference polynucleotide. Tliesc have 
uses, which include, hut :ire mU liniiled to, diagnostic pn)bes 
and primers as discussed above and in more detail below. By 
a portion of a polynucleotide of "at least about 20 ni in 
length." for e.xainplc. is intended to inchide the particularly 
recited ranges, larger or smaller by several (i.e. 5. 4, 3, 2. 1 , or 
0) amino acids, at either exiretne or al h^ilh exirenies of the 
niick'oiidc sequence oi the reference polynucleotide (e.g., the 
sequence ol'onc or both of the deposited cDNAs, the comple- 
mentary' SI rand of llie nucleotide seqitence shown in FIGS. 1.^ 
and 10 (SEQ ID NO: I), the complemenlary strand oflhe 
nucleotide .sequence shtnvn in KICiS. 5A and 5B (SKQ ID 
NO: 1 8). the complementary strand of the nucleotide 
sequence shown in SHQ ID N0:21. tlje complementary 
strand oflhe nucleotide sequence shown in SEQ ID NO:22. 
the complcnientar>' sirand of the nucleotide sequence shown 
in Sh"Q U) N();27 ;in<i/or the aiinplenienlary strand oflhe 
nucleotide sequence shown in SEQ ID NO:2*5). Of course, a 
polynocleiMidc which hybridizes only to a poly A sequence 
(such as the 3' icmiiiial pt^ly (.A) tract oflhe Nevitrokine-aJpha 
cDNA slwn in KIUS. lA and IB (SEQ ID NO: I), ihe 3* 
temiinal poly(A) traci of the Neutrokine-alphaSV^ cDNA 
shown in KiCiS. 5 A and SB (SEQ ID NO: 1 8) or the 3* terminal 
poly(A) tract of the Neuirokine-alphaSV cDNA shown in 
SBQ ID NO:22). or to a complaneniary stretch of T (or U) 
residues, would not be included in a polyimcleotide of the 
invention used (o hybridize to a portion of a nucleic acid of ihe 
invention. siiKC such a polynucleotide would hybridize to any 
nucleic acid molecule containing a poly (A) stretch or the 
complement thereof (e.g.. praciicaUy any double-stranded 
cDN.\ clone generated using oligo dT as a primer). 

As indicaied, nucleic acid moleailes of the present inven- 
tion which encode a Ncuirokine-alpha polypeptide or a Ncu- 
trokine-aiphaSV polypeptide may include, but are not limited 
to. polynucleotides encoding the amino acid sequence of the 
respective extracellular domains of the polypeptides, by 
themselves: and Ihe coding sequeiK;e for ihe exlrdcellular 
domains of the respective polypeptides aiid additional 
sequences, such as those encoding the intracellular and trans- 
membrane domain sequences, or a pre-, or pro- or prepno- 
pnMein sequence: the anling sequence oflhe respective extra- 
cellular domains of the polypeptides, with or without the 
aforementioned additional coding sequences. 

Also encoded by nucleic acids of the invention arc the 
above protein sequences together with additional, non<oding 
sequences, including for example, bul ni>t limited lo, ininms 
and non-coding 5" «'uid 3* sequences, such as the transcribed. 
noD -translated sequences thai play a role in transcription. 
niRNA processing, including splicing and polyadenylation 
signals, for example, ribosome binding and stability of 
mRN.A; an additional coding sequence which codes for addi- 
tional amino acids, such as those which provide additional 
functionalities. 

Thus, the sequence encoding the polypeptide may be fused 
to a marker sequence, such as a sequence encoding a pq)tide 
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which Ibcililnics purificalion of the tiised polypeptide. In 
certain preterred eiubtidiinents of this ciiibodimcnl of ihe 
invoniioa ihc marker ami i» acid sequence is a hcxa-hisiidinc 
peplid<f. such OS the lag provided in a pQR vector (QIAGEN. 
Inc., 925?) Eion Avenue. Oiniswonh. Cnlif.. 91 ."^ 1 1 ), among 
others, many of which arc ccMninercially available. As 
described in Geniz el al.. I^roc. Natl, Acad. Scl USA 86:82 1 - 
824 (1989). for instance, liexa-histidine provides for convc- 
itieul purilicalion nl the fusion protein. Ilie "HA" lag is 
atiotlier peplide useful for purification which corresponds to 
an epitope derived IHmu the influenza Iieniatiglittinin protein, 
which has been described by Wilstm el al.. Cell 37: 767 
(19X4). As discussed hdow. other such fnsiim pnUeins 
inckide the Neulrokine-alpha or tlie Neiitrokine-alphaSV* j. 
polypeptides fused to Fc at the N- or C -terminus. 

The prxjseni invention furtlier relates to variants of the 
nucleic acid molecules of the present invention, which encode 
portions, aniiiogs or derivatives of the Ncuirokinc-alpha or 
Neutrokine-alphaSV polypeptides of.SEQ ID NO: 2. Variants ?ii 
may occur naturally, such as a natural allelic viiriani. By an 
"allelic variant" is intended one of several aheniaie fomis of 
a gene occupying a given locus on a clmirnosonie of an 
i>r^tnisni. denes II, I ev^in. H., ed., John Wiley & Siin.s. New 
Vork (1985). Non-natural ly tx:curring variants may be pro- 
duced using art -known muiagcnesis lechniques. which 
include, but are not limited to oligonucleotide mediated 
nuilagenesis. alanine scamung, PGR mut.ngenesis, site 
directed uiutageiiesis(seee.g.. Carter el al.. Nuel.. Acids Res. 
13:4.331 (1986):andZoIleret al.. Nucl..\cids Res- 10:6487 >(• 
(1982)). cassette mutagenesis (see e.g.. Wells et al.. Gene 
34:315 (1985)), restriction selection mutagenesis (see e.g.. 
Wells er nl.. Pliilos. Trans. R. Soc. LondvMi Ser.A 317:415 
(1986)). 

Such variants include those pmduccd by nucleotide sub- j> 
stiiu lions, deletions or additions. TIic substitutions, deletions 
or additions may inwive one or more nucleotides. Tl)e x'ari- 
ants may be altered in coding regions, non-coding reigioiis, or 
btith. Alterations in (he coding regiom mny produce conser- 
vative or non-conscr\'aiivc amino acid subs li tut ions, dele- 4n 
lions or additions. Especially preferred among these are silent 
subsiiauions. additions and deletions, which do not alter the 
properties and activities of the Neutrokine-alplia and/or Neu- 
trokiiie-alpliaSV polypeptides or portions thereof. Also espe- 
cially preferred in this regard arc conservative subsiirutions. 45 

Additional embodiments of the invention are directed to 
isolated nucleic acid molecules comprising a polynucleotide 
which encodes the amino acid sequence of a Neutrokine- 
alpha and/or Neulrokine-alphaSV polypeptide (e.g., a Ncu- 
ut>kjnc-alpha and/or Ncutrokine-alphaSV polypeptide frag- 5ii 
ment described berx?in) having an amino acid sequence which 
contains at least one conservative amino acid substitution, but 
not more than 50 conservative amino acid suhsliluttt)ns. even 
more preferably, not more than 40 conservative amino acid 
subsiirutions, still more preferably, not more than 30 conser- .^5 
x-aiive amino add substitutions, and still even more prefer- 
ably, not more than 20 conservative amino acid substitutions, 
10-20 amservalive amino acid suKstilulions, 5-lOainserva- 
live anuno acid substitutions. 1-5 conservative amiiio acid 
substitutions, 3-5 conservative amino acid substitutions, or 60 
I -3 conservative amino acid substitutions. Of course, in order 
of ever- increasing preference, it is highly preferable for a 
polynucleotide which encodes Ihe amino acid sequence of a 
Neutrokine-alpha and/orNeutrokine-alphaSV polypeptide to 
have an amino acid sequence which contains not more than 65 
10, 9. 8, 7, 6, 5. 4, 3. 2 or I conservative amino acid substi- 
tutions. 



Furtlier embodiments include an isolated nucleic acid mol- 
ecule comprising, or altemaiivdy corisisting of. a polynucle- 
otide having a nucleotide sequence at least 80%. 85%, or 90% 
identical, and more preferably al least 95%. 96%. 97%. yx% 
or 99% identical to a polynucleotide selected from ihegmup 
consisting of: (a) a nucleotide sequence eiKXjding the Neu- 
Irokiixr-alpha polypeptide having the complete amino acid 
sequence in KIGS. \A and IB (i.e.. positions 1 lo 285 ofSEQ 
ID NO: 2); (b) a nucleotide sequence encoding the Neu- 
trokirw-alpha polypeptide having the cinnplete amino acid 
sequence in SEQ ID NO:2 excepting the N-tcrminal metliion- 
ine (i.e.. positions 2 to 285 of SEQ ID NO:2): (c) a Ihigmenl 
of lije pi>lypeptide of (b) Iiaving Neutrokine-alpha functional 
activity (e.g.. antigenic or biological activity): (d) a nucle- 
otide sequence encoding the predicted extracellular domain 
of the Neutrokine-alpha polypeptide liaving (he amino acid 
.<;equence at positions 73-285 in FIGS. l.A and IB (SEQ ID 
N0:2); (e) a nuclttMide sequaice encoding the Neutrokine- 
alpha polypeptide having the amino itctd .sequence at pt>si- 
tions 134-285 in FIGS. I A and IB (SEQ ID NO:2); (0 
nucleotide sequence encoding the Neurrc>kine-alpha 
polypeptide having the a>mplete amino acid sequence 
encoded by Ihe cDNA clone contained in the deposit having 
A'KX* acce.wiiin number 9776S: (g) a nucleotide sequence 
encoding the extracellular domain of the Ncuirokinc-alpha 
pol>'peptide having tlie amino acid sequetKe encoded by the 
cDN.^ contained in tJie deposit liaving .ATCC accession num- 
ber 97768: and (h) a nucleotide sequence complementary to 
any of the nucleiMide sequences in (a), (b). (c), (d). (e). (f), (g), 
or (h) above. Tl)e present invention also encompasses the 
above poly nuclct> tide sequences tusod to a heierologous 
polynucleoiide sequence. Polypeptides encoded by tlicsc 
polynucleotides and nucleic acid m^)lccules are also encom- 
passed by the iji vent ton. 

Highly preferred embodiments of the invention arc 
directed lo nucleic acid molecules comprisijig. or alienia- 
tively consisiing of a polynucleotide having a nucleotide 
sequence at least KO^-f), 85%. 90% idcjiiical and more prefer- 
ably at least 95%, 96%. 97%, 98%. 99% or 1 00% identical to 
a polynucleotide sequence encoding the Nciiuokinc-alplia 
polypeptide having the amino acid sequeiKe at positions 1 34- 
285 in nGS. lA and IB (SEQ ID N0:2). Preferred embodi- 
ments of tl)e invention are directed to nucleic acid molecules 
comprising, or alternatively consisting of a polynucleotide 
having a nucleotide sequence at least 90% identical to a 
polynucleotide sequence encoding the Neuunkine-alpha 
polypeptide having the amino acid sequence at positions 1 34- 
285 in FIGS. 1A and JB (SEQ ID NO:2). More prefenred 
embodiments of the invenlion are directed to nucleic acid 
molecules comprising, or alternatively consisiing of a poly- 
nucleotide having a nucleotide sequence at least 95% identi- 
cal to a polynucleotide sequence encoding tlie Neutiokine- 
atpha polypeptide iKiving the amino acid sequence at 
positions 1 34-285 in FIGS. 1 A and 1 B (SEQ ID NO:2). More 
preferred embodiments of the invention are directed io 
nucleic acid ujolecules comprising, or alternatively consist- 
ing of a polynucleotide having a nucleotide sequence at least 
96% idenlicdl to a polynucleotide sequt^ce encoding the 
Neirtrokine-alpha polypeptide having the amino acid 
sequence at positions 1 34-285 in PIGS. lA and IB (SEQ ID 
N0:2). 

Additionally, more preferred embodiments of the im'en- 
tion are directed to nucleic acid molecules comprising, or 
alternatively consisting of o polynucleotide having a nucle- 
otide sequence at least 97% to a polynucleotide sequence 
encoding the Neutrokine-alpha polypeptide having the amino 
acid sequence at positions J 34-285 in FIGS. 1 A and IB (SEQ 
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ID NO:2). Addilion;iIIy. more pneforrcd ciiibodinicnts of the 
invention are directed to nucleic acid molecules coniprisiag. 
or alieniaiively consisiingofa polyjiuclcoiide having a nucle- 
otide sequeiKe ul leitsi U* n ptilynm;let)iide sequence 
encoding the Neiitrokine-nlplm polypepiide having the amino 
acid sequence a! positions l>*-285 in FIGS. 1 A and JB(SEQ 
ID NO: 2). Additionally, more preferred anbodinienis of the 
invention are directed I o nucleic acid molecules comprising, 
or a llernaiivcl>* consisting of 0 polynucleoiide having a nucle- 



ing. or alternatively consisting of. a sequence ni least 90%. or 
at ieiisl 95%. idt^ilical to any portion of al leiisi about 10 
contiguous nucleotides, aboiii 20 comigui>us ni:clcotides. 
alK)ul 25 wmligiKius nucleotides- or ahoiil .^0 contiguoiis 
nitcleotidcs. prclcrably a I least aboiii 40 miclevnides. or at 
least about 50 nucleotides, of the sequence in FIGS. SA and 
5B (SGQ ID NO: 18). preferably excluding the nucleotide 
sequences detennined fmni the above-listed 4 cONA clones. 
I he invention also includes a polynucleotide uiinprising. or 



otide sequence ai least 99% identical to a polynucleotide in a Uemalively consisting of a sequencer least 90%. or at least 



sequence encoding the Neuin^kine-alplui polypeptide having 
the amino acid sequence at positions 1.14-285 in FIGS. I A 
and IB(S£Q1DN0:2). 

A litrther emhtKliuK'nl i>f the invent ion relates u* an iso- 
lated nucleic acid molecule comprising a polynucleotide 
which eiKXKies llie amino acid sequence of a Neuirokine- 
alphaSV polypeptide (e.g.. a Netitixikinc-olpliaSV polypep- 
tide t'ragjnent described herein) having an amino, itcid 
sequence which ciiniainsal least one cnii.servalive ami nn acid 
substitution, but not more than 50 conservative amino acid 
substitutions, even more preferably, not more than 40 conser- 
vative amiiK» acid substinitions. still more preferably not 
more than 30 conservative amino acid subslitutions. and still 
even more prefenibly noi nn»re than 20 ctmservalive amino 
acid substinitions. Of course, in ordcrof ever-increasing pref- 
erence, it is highly preferable for a polynucleotide which 
encodes the amino acid sequence of a Neutrokine-alpha 
polypeptide to liave an amino acid sequeiKc which contains 
nol'more than 7-U). 5-10. 3-7. ."^^5. 2-5. 1-5, 1-3. 10. 9, H. 7. fi. 
5. 4, 3. 2 or I conservTitive amino acid substitutions. 

Further embodiments include an isolated nucleic acid mol- 
ecule comprising, or alternatively, consisting of a polynucle- 
otide having a luicleolide sequciice al least 80%. 85% or 90% 
identical, and more prelerably at least 95%. %%. 97%. 98% 
or 99% identical to a polynucleotide selected from the group 
consisting of (a) a nucleotide sequeiKe encoding the Neu- 
trokine-alphaSV polypeptide having the complete amino acid 
sequence in FIGS. 5 A and SB (i.e., positions I to 266ofSEQ 
ID NO: 19); (b) a nucleotide sequence enct>ding the Nen- 



95%. identical to any portion of ai least about tO contiguous 
nucleotides, about 20 contiguous nucleotides, about 25 con- 
tiguous nucleotides, orabout 30coniiguous nucleotides, pref- 
enihly ;it leii^l about 40 nuclei>lides. or at least about 50 
15 nucleotides, of the sequence in SKQ ID NO:21, preferably 
excluding the nucleotide sequences detennined from the 
above- 1 is led 4 cDN,A clones. The invention also includes a 
polynucleotide comprising a sequence al least iM)%.orat least 
95%. identical to any p<»rlion of al least about 10 contiguous 
?ii nucleotides, about 20 contiguous nucleotides, about 25 con- 
tiguous nucleotides, or about 30 contiguous nuclet.>tides. pref- 
erably at least about 40 nucleotides, or at least about 50 
nucleotides, of the sequence in SEQ ID NO:22. preferabfy 
excluding the nucletUtde sequences detennined from the 
25 above-listed 4 cDN,^ clones. Tlie invention also includes a 
pohimcleotide comprising a sequence al least 90^4. oral least 
95%. identical to any portion of at least about 10 contiguous 
nucleotides, about 20 contiguous micleiHides. about 25 con- 
tiguous niicleolides. or abmit 30 conligutuis nucletwides. prcf- 
>fi erably at least about 40 nucleotides, or at least about .50 
nucleoiides. of the sequence in SEQ ID NO:27, preferably 
excluding the nucleotide sequences detennined from the 
a hove- listed 4 cDN.\ clones, fhe invention also includes a 
polymicleotidecomprising a sequence at least 90%. oral least 
.»5> 95%. identical to any portion of at least about 10 contiguous 
nucleotides, aboul 20 contiguous nucleotides, about 25 con- 
tiguous nucleotides, or about 30 contiguous nucleotides, pref- 
erably at least about 40 nucleotides, or at least about 50 
nucleotides, of the sequence in SEQ ID NO: 2 9, preferably 
trokioc-alpliaSVpc'ilypcp tide having the complete ami no acid 411 excluding the nucleotide sequences detennined from the 



sequence in SEQ ID NO: 19 excepting the N-lenninal 



5f> 



methionine (i.e.. positions 2 to 266 of SEQ ID NO:2): (c) a 
nucleotide sequence encoding the predicted extracellular 
domain of the Neuiiokine-alphaS V polypeptide having the 
amino acid sequence at positions 73 -285 io FIGS. 5 A and SB 45 
(SEQ ID NO: 19): (d) a nucleotide sequence encoding the 
Neulrokine-alphaSV polypeptide having the complete amino 
acid sequence encoded by llie cDNA clone contained in the 
deposit having /Vf<X ' iiccession number 2035 1 8; (e) a nucle- 
otide sequence encoding the extracellular domain of the Neu- 
trokine-alphaSV polypeptide liaving the amino acid sequence 
encoded by the cDNA clone contained in the deposit having 
ATCX' acxessitm number 20351 X; and (0 a nucleotide 
sequejice complementary to any of the nucleotide sequences 
in (a)' (b), (c). (d) or (e). above. 

Further, llic invention includes a polynucleotide compris- 
ing, or alternatively, consisiingof. a sequence at least 90%, or 
at least 95%, identical lo any pt>nion of at least about 10 
contiguous nucleotides, about 20 contiguous nucleotides. 



above-listed 4 cDN.A clones. In this context "about" includes 
the particularly recited ranges, larger or smaller by several 
(i.e. 5, 4, 3, 2 or 1 ) amino acids, al either extreme or at both 
extremes. 

By a polynucleotide liaving a nucleotide sequence at least, 
for example, 95% "identical** to a reference nucleotide 
sequence encoding a Neutrokine-alpha and/or Neutrokinc- 
alpliaSV polypeptide is intended that the nucleotide sequence 
of the polynttclet»lide is identical tt> the reference sequence 
except that tlie polynucleotide sequence may include up 10 
five mismatches per each 1 00 nucleotides of llie reference 
nucleotide sequence eiKoding the Neutrokine-alpha and/or 
Neutmkine-alpbaSV polypeptide. In til her words, to obtain a 
polynucleotide liaving a nucleotide sequence at least 95% 
55 identical to a reference nucleotide sequence, up to 5% of the 
nucleotides in the reference sequence may be deleted or sub- 
stituted with another nucleotide, or a number of nucleotides 
up lo 5% of the total nucleoiides in the reference sequence 



may be inserted into the reference sequence. These mutations 

about 25 contiguous nucleotides, or about 30 contiguous ftj of the reference sequence may occur at the 5' or 3* terminal 

nucleotides, preferably at least about 40 nucleotides, or at positions of the reference nucleotide sequence or anywhere 

least about 50 nucleotides, of the sequence from nucleotide 1 between those terminal positions, interspersed either indi- 

to nucleotide 1082 in FIGS. lA and IB (SEQ ID NOil), vidually among nucleotides in tlie reference sequence or in 

preferably excluding the nucleotide sequences determined one or more contigiicais groups wiiliin the reference 

from the above-listed 4 cDNA clones and the nucleotide 6s sequence. The reference (query) sequence may be the entire 

sequences from nucleotide 797 to 1082, 8 10 to 1 082, and 3 46 nucleotide sequence encoding Neutrokine-alpha or Neu- 

to 542. The invention also includes a polynucleotide compris- trokine-alpliaSV. as shown in FIGS. lA and IB (SEQ ID 
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NO: 1 ) and FIGS. 5A nnd SB (SEQ \0 NO: 18), respectively, 
or any Nciiirokine-olpha siich as. lor example, tlie Neu- 
Ifokine-alpha polyinicleoiides slwwn as SflQ ID NOs:2 1 . 22, 
27, or 28. t)r any Neum>kine-alph;i or NLnimikine-alphaSV" 
polynucleotide rragmeui as described herein. 

As a practical mailer, whether any pantciilar nucleic acid 
molecule is ai least «0%- S5%. 90%. 95%, 96%. 97%. 98% or 
99% identical to. lor insiajKe. the nucleotide sequences 
sliowci in FiGS. 1.^ and IB. or the uucletitide sequences 
slxiwn in F1G.S. 5A and SB. or lo ihe micletiiides sequence ol m 
the deposited cDNA clones, or to any Neuiaikiiie-alptia poly- 
nuclei^tide such as. for example, the Neiiiaikine- alpha poly- 
nncleoTides shown as SEQ ID NOs:2l. 22, 27. or 28. or 
fragments ihereor. can he determined ciinvcniioniilly usin^ 
known computer programs such as the Bestfit program (Wis- i > 
consin Sequence Analysis PiKkage. Version 8 lor Unix. 
Genetics Computer Group. University Research Park. 575 
Scieiice Drive. Madison, Wis. 5371 1). Bestfil uses tlie local 
homtili>gy alg<mlhn> of Smith and W;iieniian to liiul the hcsi 
segment of Iximoiogy between two sequences (.AdvaiKcs in >i 
Applied Mathematics 2:482-489 (1 981 )). When u.sing Bestfil 
or any other sequence alignment program to deiennine 
whether a particuhu^ sequence is, for instance. 95% identical 
to a reTerence sequence according U^ the presetit invtrnlion. ihe 
partunelcrs are set. ot" course, such that the percentage of 
identity is calculated over the full length of the reference 
nucleotide sequciKcand thai gaps in lK»mology oJ iip to 5% of 
the total number ol nuclwUides in the reference sequejice are 
alUwed. 

In a specific embodiment, the identity between a reJcrence .>i» 
(query) sequence (a sequence of the present invention) and a 
subject sequence. alsi> referred to as a global sequence align- 
ment. is detennined using the l-ASI DB computer progriun 
based on the algorithm of Bnnlag and colleagues (Com p. 
.App. Biosci. 6:257-245 (1990)). In a sequence alignmaii ihc 3? 
query and subject sequerKes are both DN.A sequences. .Aji 
RNA sequence can be compared by converting U's to T'.s. 
The resuh of said global seque[K:e aJigiuneni is in percent 
identity. E*rel'erred parameters used in a FASTDB oligmiient 
of DNA sequences to calculate percent identity are: a*} 
Matrix ^Unitary. k-tuple=4, Mismatch Penatty=l, Joining 
Penalty=30. Raiidomization Group Lenglh=0, CutolT 
Score^l, Gap Peually-5. Gap Size Penally 0.05. Window 
Si2e~500 or the length of ilie subjeci nucleotide sequence, 
whichever is shorter. .A^ccording to this cinbodimenl. if the 4.> 
subject sequence is shorter than the quer>' sequence because 
of 5' or 3' deletions, not because of internal deletions, a 
manual correction is made to the results to cake into consid- 
eration the fact that the KAS TDB program di>es not account 
for 5' and 3' truncations of the subject sequence when calcu- .^u 
lating percent identity. For subject sequences imncated at the 
5' or 3' ends, relative to tlie query sequence, tlie percent 
identity is corrected by calculating Ihe number of bases of the 
query sequence that are 5' and 3' of t lie subject sequence, 
which are not matched/aligned, as a percent of the total bases .*i5 
of the query sequence. A detenniaation of whether a nucle- 
ofide is utatcbed/aligned is detenuiited by results of the 
FAS I 'D B sequence altgrunenl. I "his percentage is then suh- 
tracted from the percent identity, calcu bted by the above 
FASTDB program using the specified parameters, to auive at 6*) 
a final percent identity score. This corrected score is what is 
used for the purposes of this embodiment. Only bases outside 
the 5* and 3' bases of the subject sequence, as displayed by tlie 
FASTDB alignniem, which are not matched/aligned with the 
query sequence, are calculated for the purposes of manually 65 
adjusting the percent identit>' score. For example, a 90 base 
subject sequence is aligned to a 100 base query sequence to 



determine pea-oni ideniit)-. The deletions occur at the 5' end of 
the subjeci .';txjuence and therefore, tlie F.ASTDB aljgimieni 
docs not show a matched/nlignmeni of the first 10 bases at 5' 
end. Ilie 10 unp^iired bases represent 10% of tlie sequence 
(number of bnses at the 5' and 3' ends not matdied/toiol 
number of bases in the query sequence) so 10% is subtracted 
from the percent identity score calcubied by the F.ASTDB 
prograni. If the remaining 90 bases were perfectly matched 
the final pereent identity would be 90%. In a iRither example, 
a 'K) b;!se subject seqneiKC is compared with a 1 00 base query 
sequence. This time the deletions are internal deletions so that 
there are no bases on the 5' or 3' of the subject sequence which 
are not niaichcd/aligjied with the query. In tliis case tlie per- 
cent identity c:ilculated by KASI'DB is ni>t manually cor- 
rected. Once again, only bases 5' and 3' of the subject 
sequence which are not matched/aligned with the querj- 
sequence arc manually corrected for. No other manual cor- 
axtions are made for the purposes of litis enibodimeiil. 

t he present appliaititm is directed to nucleic acid rm»I- 
cculcs at least S0%. 85%. 90%, 92%. 95%, 96%. 97%. 98% or 
identical to the nucleic acid sequences (i.e., polynucle- 
otides) disclosed herein (e.g.. those disclosed in FIGS. lA 
a J id 1 B (SKQ ID NO: I ) or 1o the nucleic acid sequence of the 
deposited cDNAs). irrespective of whether they encode a 
polj'pcptidc having Ncutrokinc-alpha and'or Ncuirokinc-ol- 
pliaSV fimctional activity (e.g., biological activity), hi addi- 
tion, ilie present application is also directed to nucleic acid 
njolecules at least 80%. 85%. 90%, 92%. 95%. 96%, 97%. 
9X% or 99% identical lo the nucleic acid sequence slxmn in 
FICiS. 5A and SB (ShQ ID NO: 18) or lo the nucleic acid 
sequence of the deposited cDNA. irrespective of whether they 
encode a polypeptide having Neutrokiue-alpIiaSV activity. 
Moreover, tlie present application is also directed to nucleic 
acid molecules at least 80S/o, 85%, 90%, 92%, 95%, 96%, 
97%. 98%. 99% identical to the nucleic acid sequence shown 
iji Sr.Q ID NOs;2 1 . 22. 27 or 28, irrespective of whether they 
encode a polypeptide having Neutrokine- alpha activity. This 
is because even where a particular nucleic acid molecule does 
not encode a polypeptide having Neutrokine-alpha and/or 
Ncutrekinc-alpliaSV activity, one of skill in the art would still 
know how to use the nucleic acid molecule, for instance, as a 
hybridization pmbe or a polymerase chain reaction (PCR) 
primer. Uses of the nucleic acid molecules of the present 
invention that do not encode a polypeptide having Neu- 
trokinc-aipha and/or Ncutrokine-alphaSV activity include, 
inter alia, (1 ) isolating the Neutrokine-alpha and/or Neu- 
trokine-alphaSV gene or allelic variants thereof in a cDN-A 
library; (2) in sim hybridization (e.g., "FISH") lo metaphase 
chrtinK>somal spreads It) provide precise chr\)mi»si')mal Ux:a- 
tion of the Neutrokine-alpha and/or Ncutrokinc-alphaSV 
gene, as described in Verma el al.. Human Chromosomes: A 
Manual of Basic Techniques, Pcrgamou Ptess, New York 
( 1 9KX): and Nonhem Blot analysis for detecting Neulnikine- 
alpha and/or Neutrokine-alphaSV niRNA expression in spe- 
cific tissues. 

Preferred, however, are nucleic acid molecules having 
sequences at least 80%, 85%, 90%, 92%, 95%, 96%, 97%, 
9X% or 99% identical to the nucleic acid sequences disclosed 
herein (e.g., the nucleotide sequence shown in FIGS. I A and 
IB (SEQ ID NO:l) and the nucleic acid sequence of the 
deposited cDNAs. or fragments tbereoO. which do, in fact, 
encode a polypeptide having Neutrokine-alplia and/or Neu- 
trokine-alphaSV polypeptide functional activity (e.g.. bio- 
logical activity). Also preferred are nucleic acid molecules 
having sequences at least 80%, 85%, 90%, 92%, 95%, 96%. 
97%, 98% or 99% identical to the nucleic acid sequence 
shown in FIGS. 5A and 5B (SEQ ID NO: 1 8) or lo the nucleic 
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acid sequence of ihe deposited cDNA which do, in Ihci. 
encode a polypeptide having Mciitnokinc-alpha aiid/or Neu- 
Irokine-alpliaSV polypeptide functional activity (e.g.. bio- 
logioi] itctiviiy). Alst> preferred are nucleic acid molecules 
haXing sequences at least S(3I%. 85%. f)0%. !)2%. 95%, 96%. .n 
97%, 98% or 99^-^ identical to the nucleic acid seijueiice 
shown SCQ ID NOs:2l. 22. 27. or 28. which do, in fact, 
encode a polypeptide having Neutrokine-alplKi ond/or Neu- 
trokine-alpltaSV polypeptide fujictional activity (e.g.. bio- 
logical aclivil>*). J" 

By "'a polypeptide having Neuia>kine-alplia pt^ly peptide 
functional activity" (e.g.. biological activ ity) and "a polypep- 
tide having Netilrukine-alpliaSV polypeptide functional 
uclivity" (e.g.. binlogicul ycltvily) are tnlend»J polypeptides 
exhibiting activity similar, but not necessarily idcmical. to an ]y 
activity of the extracellular domain or ihe full-length Nen- 
trokine -alpha or Ncutrokioe-alphaSV" polypeptides of the 
invention, as measured in a particular functional assay (e.g.. 
immunological or bioU>gical assay). I'or example, Neu- 
irokinc-alpha and'or Neutrokine-alpIiaSV polypeptide func- 2it 
lional activity can be measured by the ability of a polypeptide 
sequence descinbed herein to form multimers (e.g.. 
bomodmiers aud boniotrimers) wiili the complete Neu- 
(mkine-ulpha and/ur Neuin>kint'-alpluS\' or extracellular 
domain ofNcut rokinc -a Iplia and/or Ncutrokinc-alpIiaS V, and :^ 
to bind a Neulrokine-alpha and/or Neuirokine-alpliaSV* 
ligaiKi Neuirokine-alpha ar>d'or Nciurokine-alph:iSV 
polypeptide ftuiciional activity can be also be measured by 
determining the abilily of a ptilypeplide of the inveiiiii^n Iti 
induce lymphocyte (e.g.. B cell) prolileratiou- diflerentiation 
or aclivalion and/or to extend B cell survival, lliese fimc- 
tiooal assays can be routinely pcrfoniied using techniques 
described l)erein (e.g., see Example 6) and oil>crwise known 
in the art. Additionally. Neutrokine-alpha or Neuirokine-al- 
phaSV polypeptides of the present invention modulate cell j> 
proliferation, cyiotoxicitj*. cell survival and cell death. An in 
vitro cell proliferation, cytotoxicity, cell survival, and cell 
death assay for measuring tlie effect of a protein on certain 
ceils can be performed by using reagents well known and 
commonly available in the an for detecting cell replication -m 
and/or death. For instance, numerous such assays for TNl'- 
related protein activities are described in the various refer- 
ences in this disclosiue. Briefly, an example of such an assay 
involves collecting human or animal (e.g., mouse) cells and 
mixing with (1 ) transfcctcd host ccll-supcmatant containing 45 
Neutrokine-alpha protein (or a candidate polypeptide) or (2) 
nontransfected host cell -supernatant control, and measuring 
llie effect on cell numbers or vbbUity after incubation of 
certain peritxl of lime. Such cell pR)li feruttitn and/tw survival 
modulation activities as can be mcasiuc in this type of assay 5u 
are useful for treating tumor, iixraor metastasis, infections, 
autoimmune diseases, inflammation and otlier immune- re- 
la ted disease:;. 

Neutrokine-alpha modulates ceJl proli fetation and difier- 
entiation in a dose-dependent manner in the above-described 
assay. Accordingly, it is preferred that '*a polypeptide having 
Neutrokine-alpha polypeptide functional activity" (e.g., bio- 
logical activity) includes polypeptides that also exhibit any of 
the same cell modulatory (particularly inununomodubtory) 
activities in the above-described assays in a dose-dependent 60 
manner, .although the degree of dose -dependent activity need 
not be identical to that of the Neutrokine-alpba polypeptides, 
preferably, "a polypeptide having Neutrokine-alpha polypep- 
tide fiioctional activity** will exhibit substantially simitar 
dose-dependence in a given activity as compared to the Neu- 65 
trokioe-alpba polypeptides (i.e., the caiKlidatc polypeptide 
will exhibit greater activity or not more than at>out 25-fotd 



less and. preferably, nut more than about tenfold k^s activity 
relative to ihc rel'ercncc Neulrx^kine-alpha polypeptides). 

In certain preferred em btxJ intents, "a polypeptide having 
Ncnln>kinc-alpha polypeptide functional activity" (e.g.. bio- 
logical activity) aixl "a polypeptide having Neutri^kine-al- 
pliaSV polypeptide functional activity" (e.g., biological 
activity) iiKludcs polypeptides lliat also exhibit any of the 
.same B eel! (or other cell type) iThxiulatory (particularly 
inununomoduldtor>) activities described in FIGS. 8 A. SB, 
9.V9B- I OA- lUH. IOC'. iOD. lOE. lOF. lOG. IIA. llB.and 
1 IC and in lixaniple 6. 

Like other men:»bers of TNF family. Neutrokine-alpha 
exhibits activity' un leukocytes iiK luding. for example, mono- 
c>'tes. lyinphiK;yie.^- (e.g.. li cells) and neuinipliils. For ihi.s 
n:ason Ncuirokinc-nlpha is active in directing the prolifera- 
tion, diflerentiation and migration of these cell types. Such 
activity is useful for inuiumc enhancement or suppression, 
myeloprotection. stem cell mobilization, acute and cltritnic 
inl1ammalor\' coninil and treiilmenl of leukemia. As.says tor 
measuring such activ it yore known in the art. Forcxaitiplc, sec 
Peters et ak. Imniuji. Today 17:273 (1996); Young et al.. J. 
Hxp. Med. 182:1111 (1995): Caux et al.. Naturc 390:258 
(1992): and Santiago-Scliwarz ct al.. Adv. Exp. Med. Biol. 
.^7K:7(1995). 

Of course, due to the degeneracy of the genetic code, one of 
ordinary skill in the art will immediately recognize tliat a 
large number of (he nucleic acid molecules having a sequence 
at least 8(1%. It5%. 90%. 92%. 95%. 96%. 97%. 98%, or 99% 
identical to ihe nucleic iicid sequeiKC contained in cDN.A 
clone deposited in .\TCC iKcession no. 07768, or the nucleic 
acid sequence shown in FIGS, I A aiKJ IB (SCQ ID NO: 1 ). or 
Iragments thereof will encode a polypeptide "having Neu- 
trokine-alpha polypeptide functional activity" (e.g., biologi- 
cal activity). One of ordinary skill in the art will also iuuue- 
d'lately recognize that a large number of the nucleic acid 
nwlecules liaving a sequeiKe at least 80%. 85%. 900-0, 92%. 
95%, 96%, 97%. 98%. or 99% identical to the nucleic acid 
sequence contained in cDNA clone deposited in ATCC acces- 
sion no. 2035 1 8 or the nucleic acid seqitence shown in RGS. 
SA and SB (SEQ ID NO: 1 8) will encode a polypeptide "hav- 
ing Neutrokine-alpIiaSV polypeptide fuiKtional activity" 
(e.g.. biological activity). In fact, since degenerate \'arianls of 
tliese nucleotide sequences all encode the same polypeptide, 
litis will be clear to (he skilled artisan even without pertbrm- 
ing the above described comparison assay. It will be further 
recognized in the art tliat, for such nucleic acid molecules that 
are not degenerate variants, a reasonable number will also 
encode a polypeptide having Neutrokine-alpha aitd/or Neu- 
imkine-alphaSV activity, 'llits is because the skilled artisan is 
ftilly aware of amino acid substitutions that arc citlicr less 
likely or not likely to signifkantly effect protein function 
(e.g.. replacing one aliphatic amino acid witli a second ali- 
pliatie aniinu acid), as further described below. 

Similarly, polynucleotides encoding polypeptides which 
contain all or some portion of the region V- J 42 through K-1 60 
of SEQ ID NO: 2 are likely to be valuable diagnostic and 
therapeutic polynucleotides with regard to detecting and/or 
altering expression ofeither Neutrokine-alpha or Neutrukine- 
alphaSV polynucleotides. In addition, polynucleotides which 
span thejtmction of amino acid residues T-141 and G-142 of 
the Neutrokine-alphaSV polypeptide shown in SCQ ID 
NO: 1 9 (in between which the V-142 through K-1 60 amino 
acid sequence of Neutrokine-alpha is apparently inserted), 
are also likely to be useful both diagnositcally and therapeu- 
tically. Such T-14I/G-I42 sparming polynucleotides will 
exhibit a much liigher likelihood of hybridization with Neu- 
trokine-alphaSV polynucleotides than with Neutiokine-al- 
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phn polymiclevnides. A partial. non-Iimiiing. no ii -exclusive 
list of such Neuiaikiue-alphiiSV polypeptides xvhich are 
encoded by polynucleo tides af the invciilioii includes 
ptily peptides comprising, or allenKilively coasisliiig oL an 
nmino acid sequence selected trom the Collowinjt: G-121 ^ 
through E- 1 63: E- ] 22 airougb E- 1 63: G- 1 23 iluoii&Ii R- 1 63: 
N-124 ihiough n-l63:S-125 ihiougii E-163: S-I26 lluougli 
R-163; Q-127 thnMigh E-163: N-128 Umuigli E-1C3: S-I29 
tlirou^i E-163: R-1 30 Uirough E-163: N-l 31 ilirougli H-163: 
K-132ihfO\igh E-163: R-l33lhroujJiE-163; A-134througl^ "' 
E-163: V-I35 througli E-163; Q-136 through E-163; G-137 
tlirouj^h E-163; P- 138 through E-163: E-139 Um^ugh E-163: 
E- 1 40 ilirougli H- 1 63 ; T- 1 4 1 ihiougli E- 1 63; G- 1 4 2 througli 
i:-163; S-143 timuigh K-163; Y-144 ihruugji K-163; I- 145 
llirough t-163; F- 146 through E-163; V- 147 tluougli E-163: i5 
P- 1 48 through E- 1 63; W- 1 49 tlutiugli E- 1 63 ; L - 1 50 througli 
E-163: L-151 througli E-163; S-152 tlirough E-163: F-153 
tiirough E-163; K-l 54 througli E-163; R- 1 55 tlmnigli E-163: 
(i-156 through K-163; S-1 57 thmugh K-t63: A-15S ihnuigh 
E-163: L-159 through E-163; E-I60 thrtnigh E-163: E-161 :n 
through E- 1 63; K- 1 62 tluough E- 1 63: G- 1 2 1 tluougli K- 1 62: 
G-121 through E-16I;G-I21 tluough E- 160: G-1 21 througli 
E-I59;G-121 tlirougli A-I58; G-121 through S- 157; G-l 21 
thrxHigh (M 56: Ci-1 21 ihrough R- 155;(M2T ihnnigh K - 154: 
G-121 Ihrough F-153; G-121 through S- 1 52: G-121 tluough 
L- 1 5 1 : G- 1 2 1 through L- 1 50; G- 1 2 1 through W- 1 49: G- 1 2 1 
llirough P- 1 48; G-121 tluough V- 147; G-l 21 through F- 1 46: 
G-121 Ihrough T-1 45: G-121 tlirougli Y-144; G-121 iluough 
S-143; (i-l2l through <i-142; (i-1 2 1 Ihrough 1-141 ; (i-1 21 
throughE-140;G-l21 llirough E-130:G-I21 througli P- 138: 
G-12] tluough G-137:G-121 through Q-1 36: G-121 iluough 
V-I35; G-121 tluougli A- 1 34; G-l 2 1 tluougli R-133; G-121 
thRiugli hL- 1 32; G- 1 2 1 througli N- 1 3 1 : G- 1 2 ! Uuougli R- 1 30: 
G-121 thjougliS-l20;G-121 ilimugli N.128; G-12 1 tluougli 
Q-127: G-121 tluougli S- 126; G-121 Uuougli S- 1 25: G-121 :o 
tluougli N-124; G-121 througli G-123; aiid G-121 Iluough 
E-122 of SEQ ID NO: 19. Polypeptides encoded by lliese 
polynucleotides are also encompassed by the iiivcution. 
Veciorb* and Host Cells 

Tlic present invention also relates to vectors which include Ay* 
the isolated DNA molecules of tlie present invention, host 
cdls which are genetically engineered with the recombinant 
vectors, or which ane otherwise engineered lo produce tlie 
polypeptides of the invention, and the production of Neu- 
trokiuc-alpha and/or Ncutrokinc-alphaSV polypeptides, or 45 
fragments thereof, by rxxorabinaiit or synthetic techniques. 

In one embodiment, the polynucleotides of the invention 
are joined lo a vector (e.g., a cloning or expression vector). 
Ilie vector may be, for example, a phage, pi as mid. viral or 
retroviral vector. Retroviral vectors may be replication com- 5ti 
peteat or replication defective. In the latter case, viral propa- 
gation generally will occur only in conipJenienting host cells. 
I "he polynucleotides may be joined lo a vector aintiiining a 
selectable marker lor propagation in a host. Introduction of 
the vector construct into the host cell can be effected by 55 
techniques known in the ait which include, but are not limited 
to, calcium phosphate trans fecti on, DE.\E-dextran mediated 
trdnsfection, calionic lipid-mediated transfection, electnipo- 
ratioa» Tiansduction. infection or other methods. Such meth- 
ods are described in man>' standard laboratory manuals, such 6i> 
as Davis et ak, Basic Methods In Molecular Biology (1986). 

Generally, recombinant expression vectors will inchide 
origins of replication and selectable markers pennitling trans- 
formation of the host cell, e.g.,. the ampicillin resistance gene 
of £■. coli and S, cerevisiae TRPI gene, and a promoter 65 
derived from a highly-expressed gene to direct transcription 
of a downstream structural sequence. Such promoters can be 
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derived from operons onctxling glyc^ilytic enzymes such as 
3-phosplioglyceraic kimtse (PGK). a -factor, acid plios- 
phaiase. or licat shock proteins, among others. The heterolo- 
gous struclunil sequence is assembled in :ippn>priale ph;isc 
with translation iniiiaiion and teniiiuation sequences, and 
prefeiabl>', a leader sequence capable of directing secretion of 
translated protein into ilie periplasmic space or extracellular 
mediujii. Optionally. iheheien:)k>goiis sequence can encode a 
hision prviiein including an N-terminal identification peptide 
imparting desiretl clianicieri sties. Ibr example, stabilization 
or simplified purification of expressed recombinant product. 

In one embodiment, the DN.\ of the invention is opera- 
lively associated with anappaipriaie lieieroiogous regulatory 
elenienl (e.g.. pnmioier or enluincer). sitdi as. the phage 
lambda PI. promoicr, the E. coli lac. trp, pho.\. and lac prt>- 
nioters. the SV*40 early and laie pmmoters and promoters of 
retroviral ETRs. to iianie a few. Other suitable promoters will 
be known to tlie skilled artisan. 

As indiaited. the expression vectors; will preferably 
include at io;isi oik selectable marker. Such markers include 
dihydn>folaie reductase. (i418 or neomycin resistance for 
eukaryoiic cell ailiure and tetrac^xline. kanamycin or ampi- 
cillin resistance genes for culturing in E, coli and other bac- 
teria. Kepresenlalivt: e)t;rmples of appropriate hosts include, 
but are not limited 10. biK:lcrial colls, such as £. coli. Strepto- 
nivccs and Sahuonella tvphimunum cells; fiuigal cells, such 
as yeas I cells (e.g.. Soccharvinyrcs cerevisiae or Fichia pos~ 
tons (ATCC .Accession No. 201178)): insect cells such as 
Omsopbila S2 and Sftoclo/ucra SIV cells; animal cells such as 
CHO. COS. 203 and Bowes melanoniri cells: and plant cells. 
.Appropriate culture mediums ajid conditions lor the above- 
described host cells are known in the art. 

■flje host cell can be a higher eukaryoiic coll. such as a 
mammalian cell (e.g.. n human derived cell), or a lower 
cukaryotic cell, such as a ycasi cell, or ihe host cell can be a 
pnikar>'Olic cell, such as a bacterial cell. The liost strain may 
be chosen which uKxlulates the expression of the inserted 
gene sequences, or modifies and paicesses the gene product 
in the specific lash ion desired. Expression from certain pn.v 
motcrx can be elevated in the presence of certain inducers; 
thus expression of the genetically engineered polypeptide 
may be controlled. Furthermofe. dilferent host cells have 
cluiracterislics and specific mechanisms for the trans lational 
and post-translational pnKessiiig atxl niodilicaiion (e.g., 
phosphorylation, cleavage) of pnotcins. Appropriate cell lines 
can be chosen to ensure the desired modifications and pro- 
cessing of the foreign protein expressed. Selection of appro- 
priate vectors and promoters for expression in a host cell is a 
well-known pnicedure and the requisite techniques for 
expression vector construction, intfxxliiction of the vector into 
the host and expression in the host are routine skills in the art . 

Useful expression vectors for bacterial use are constructed 
by inserting a stnacturdl DN.A sequence encixling a desired 
protein togetlier with suitable translation initiation and termi- 
nation signals in operable reading phase with a functional 
promoter. The vector will comprise one or more phenotj'pic 
selectable markers and an origin of replication lo ensure 
maintenance of the vector and lo. if desirable, pmvide ampli- 
fication within the liosi. Suitable ptokaryotic hosts tor trans- 
formation include £*. coli. Bacillus subtilis. Salmonella typh- 
inwrivm, and various species within the genera 
Pseudomonas, Strcptotm'ces, and Staphylococcus, although 
olliers may also be employed as a matter of dtoice. As a 
representative, but nonlimiting example, usefiil expression 
vectors for bacterial use can comprise a selectable marker and 
bacterial origin of replication derived from commercially 
available plasmids comprising genetic elements of the well- 
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kiiown cloning vector pBR322 (ATCX* 37017). Such com- 
mercial vectors include. forex;mip}e. pKK223-3 (Phannacia 
Fine Chemicals. Uppsala. Sweden) and OtMl (Prumegii 
Kiolec. Madi.s4m, Wis.. USA). I hese pHKMI "backbone" 
sections are combined with an appa^priaie promoter and ihc 
simcaiml sequence to be expressed, .-\niong vectors prefcrrcd 
for use in bacteria include plIC4-5 (.ATCC .Accession No. 
20931 1: and v^triaiions llierevil). pQHVO. pOH60and pQE-9. 
available from QIAGHN. Inc., supra: pBS vectors, Pliag- 
escripi vectors. Hliicscripl vectors, pNHKA. pNH16a, lO 
pNrnS.A. pNH46.\. available frx>ni Siratagene: and plrc99a. 
pKK223-3. pKK233-3. pDR540. pRlT5 available from Plwr- 
macia. Preferred expression vectors for use in yeasl systems 
include, but are not limited to. pYI^S2. pYDI, p rHHlZ/.tJo. 
pYES2/GS. pPICZ. pGAPZ. pGAPZalpha. pPlC9. pPlC3.5. t> 
pHiL-D2. pHlL-SJ. pPIC3.5IC, pPir9K, and R\08I5 (all 
available from Invitrogen. Carlsbad. Calif). Among pre- 
ferred eukarj'olic vectors are pWLNRO. pSV2C.AT, pOG44, 
p.X ! I and pSCi av;iiliihle fnun Stmtagene: and pSVK3, 
pBPV\ pMSG and pSVL (available from Riamiacia), OUicr 2t.» 
suitable vectors will be readily apparent to the skilled artisan. 

Following transfoniiatioii of a suitable host siraia and 
growth of the host strain to an appropriate cell density, the 
selected promoter is induced by appropriiite means (e.g.. tem- 
pcratutt shift ord^cmical induction ) and cells arc cultured for 25 
an additiomil period. Cells arc t>-picaHy harvested by centrihi- 
gat ion. disrupted by physical or chemical means, and the 
resulting crude extract retained for further puri Heat ion. 

Micn>hial cells employed in expression orpR>leins can be 
disrupted by any conveniem method, including Ireeze-tbaw }\) 
c> cling, sonicaiion, mechanical disruption, or use of cell lys- 
inii agents, sucli niethi>ds are well kjiow to those skilled in the 
an. 

In one embodiment, ilie yeast l^ichio postoris is used to 
express Nctilrokinc-alphii protein in a eukaryolic system. ."."^ 
Pichia pastohs is a methylotrophic yeast which can metabo- 
lize methanol as its sole carbon source. A main step in tbe 
methanol meiabohzation pathway is the oxidation of metha- 
nol lo formaldehyde using 02. This reaction is catalyzed by 
the enzyme alcohol oxidase. In order to metabolize methanol 4u 
as its sole carbon source. Pichia pastor is must generate high 
levels of alcohol oxidase due. in part, to the relatively low 
affinity of alcohol oxidase for 02. Consequently, in a growth 
medium depending on metliauol as a main carbon source, the 
paimolcr region of one of tlic two alcohol oxidase genes 45 
(.AOXl ) is highly active. In the presence of methanol, alcohol 
oxidase produced from ilie AOXl gene comprises up to 
approximately 30% of the total soluble protein in Fichia 
fmstoris. See. HUis, S. H., et al., MoL Cell. fiioL 5:1 1 1 1-21 
(1985):Kout2. P J.eial., )>^7j/5:l67-77(l989); Tschopp. J. 5u 
F.. el al., Nuci Acids Res. 1 5:3859-76 (1987). Thus, a heter- 
ologous coding sequence, such as, for example, a Neimx)kine- 
alpha or Neutn)k!iie-alphaSV polynucleotide of the present 
invention, under the transcriptional regnhilioo of all or part of 
the AOX ] regulatory sequence is expressed ai exceptionally 55 
high levels in Pichia yeasi grow n in the presence of methanol. 

In one example, the plasm id vector pPIC9K is used to 
express DNA encixling a Neutnikine-alpha or Neulrokine- 
alphaSV polypeptide of the invention, as set fortli herein, in a 
Pichea yeast system essenlialiy as described in "Pichia Pro- 6(> 
tocols: Methods in Molecular Biology," D. R, lliggins aiid J. 
Cregg- eds. The Humana Press, Tolowa. NJ.. 1998. This 
expression vector allows expression and secretion of a Neu- 
irokinc-alpha or Neuirokine-ttlpliaSV protein of the invention 
by virtue of the strong AOX 1 pronwter linked to the Pichia 65 
pastoris alkaline phosphatase (Pi 10) secretory signal peptide 
(i,e.» leader) located upstream of a multiple cloning site. 



Majiy other yeast vectors could be used in place of 
PP1C9K. such as. pYESZ pYDt. pTGFl/Zeo, pYrS2/GS. 
pPlCZ. pGAPZ. pGAPZalpha. pPIC9, pPIC3.5. pHlL-D2. 
pHII.-SI, pPK:3.5K. and P.A()XI5. as one skilled in tl>e art 
would readily appreciate, as long as the pR'tposed expression 
const aict provides appropriately located signals for transcrip- 
tion, translation, secretion (if desired), and the like, including 
an in-fmme .^UG as required. 

In one embodiment- high-level expression of a heteaib- 
gous coding sequence, such as. for example, a Neutrokine- 
alpha or Neutrokinc-alphaSV polyoucletitide of the present 
invention, may be achieved by cloning the heterologous poly- 
nucleotide of tlie iovemion into aji expression vector soch as. 
iiir exiimple. pCiAP/or p(i.AP/.alpha. and gn»wiiig the yeast 
culnirc in the absence of methanol. 

Transcription of the DNA encoding ilie polypeptides of the 
present invention by higlicr eiikaryoies is increased by insert- 
ing an enliancer sequence into tlie vector. Enliancers are cis- 
acting elements of I )NA. usually about fatm 10 lo 3(M) hp that 
act on a promoter to increase its transcription. Exampbs 
including lheSV'40 enhancer on the late side of the replication 
origin bp 100 to 270. a cytomegalovints early promoter 
enhaiKer. the polyoma enhancer on tlx? late side of the repli- 
cation origin, and adei>ovirus enlumcers. 

Various m;mimalian cell culmrt systems can al.*u> be 
employed to express recombuiani protein. Examples of mam- 
malian expression systems include the COS-7 lines of mon- 
key kidney libroblasts. described by Glu/jiian (Cell 23:175 
( 1 9X1 )), and other cell lines c:ip:iblc of expressing a compat- 
ible vector, lor example, the CI 27. 3T3. CHO, IleLa and 
BHKcell lines. Mammalian expression vectors will comprise 
an origin of replication, a suitable promoter and enliancer. and 
also any necessary ribosonie blndijig sites, polyadenylaiioii 
sire, splice donor and acceptor sites, tnmscripiional lemiina- 
tion sequences, and 5' Hanking hontranscribcd sequences. 
DNA sequences derived from the SV40 s-plice. and polyade- 
nylation sites may be used lo provide the required nontrau- 
scribed genetic elejiienis. 

In a specific embodiment, constmcts designed to express a 
ponion of the extracellular domain of the Ncutrokinc-alpha 
(e.g., amiiK) acid residues .Ma- 134 through Leu -285) are pre- 
ferred. One of skill in the art would be able to use the poly- 
nucleotide aivd polypeptide sequejKes provided as SEQ ID 
NO: 1 and SEQ ID NO: 2, respectively, or SEQ ID NO: 1 8 and 
SEQ ID NO:19, respectively, to design polynucleotide prim- 
ers to generate such an expression construct. 

In another embodiment, construas designed to express the 
entire predicted extracellular domain of tlie Neutrokine-alpha 
(i.e., amino acid residues (Tln-73 Ihmugh 1 .eu-285) are pre- 
ferred. One of skill in the an would be able to use the poly- 
nucleotide and polypeptide sequences provided as SCQ ID 
NO: 1 and SEQ ID NO:2. respectively, or SEQ ID NO: 1 8 and 
SHQ 11) NO: 19, respectively, lo design polynuclei^iide prim- 
ers to generate such an expression construct. 

In addition to encompassing host cells containing the vec- 
tor constructs discussed herein, the invention also encom- 
passes primary, secondary', and immortalized Iiost cells of 
vertebrate origin, particularly mammalian origin, thai have 
been engineered to delete or replace endogenoirs genetic 
material (e.g.. Neutrokine-alpha coding sequence), and/or to 
include genetic material (e.g., heterologous polynucleotide 
sequences) that is operably associated witli Neutrokine-alpha 
polynucleotides of the invention, and which activates, alters, 
and/or amplifies endogenous Metiirokine-nlpha polynucle- 
otides. For example, techniques known in the art may be used 
to operably associate h^erologons control regions (e.g.. pro- 
moter and/or enhancer) and endogenous Neutrokine-alpha 
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p>oiymicIcoride sequences via homologous recombiiulion 
(se4. e.g.. U.S. Pal- Mo. 5.641.670. issued .Urn. 24, 1997: 
Inieriwiional Publication No. WO 9<>/294l 1. published Sep. 
26, 1996; hilemaUi»n:il Puhliciiliou Nt). WO 94/12650. pub- 
lished 4, |»>94; KoHereial-, Ptw:. Nail. Acad. .Sci. USA > 
86:89."\2-8935 (1989): and ZijUira et al.. Nature 342:435-438 
(1989), Uie disclosurcs ol each of which are iiicorporaied by 
reference in their emireiies). 

The hosi tells described iiilra can be used iji a convcniionai 
manner to produce ihe gene product encoded by die recom- in 
binaii! scqueiice. Aliema lively, cell-free iransbtion systems 
can alsti be employed to produce the polypeptides of the 
invention using RN.As derh'ed from (ho I JNA consinicis of 
the present invention. 

The polypeptide of the invention may be expressed or i> 
synthesized in a niodilied form, such as a fusion pmtein 
(comprising the polypeptide joined via a peptide bond to a 
heterologous protein sequaice (of a diflereiil proteiji)). and 
may include nut only .secretion sigii;ils. but also addiiituial 
heterologous functional regions. Such a fusion paitein can be ;ii 
made by li gating poIynuclei>tides of the invcjition and the 
desired nucleic acid sequence encoding the desired amino 
acid sequence to each other, by methi^ds known in the art. in 
the pn)pcr reading frame. aiKl expressing ihe fusion pnMein 
product by mctl^ods known in the art. Alicniativcly. such a :> 
fusion protein can be made by protein synthetic techniques, 
e.g.. by use of a peptide synthesizer. Thus, for instance, a 
region of additional aminti acids, panic ularly cliaiged amino 
acids, may be addetl l»> the N-tenniints of the ptilypeplide to 
improve stability and persistence in tlie host cell, during pun- 5rt 
fication. or during snbsequenl Iiandling and storage. .Mso. 
peptide moieties m;iy be added to the polypeptide to facilitate 
purification. Such regions may be removed prior to final 
preparation of the polypeptide. The addition of peptide moi- 
eties to polypeptides to engender secretion or excretion, to 3> 
improve stability and to iacilitate purification, among others, 
are familiar and routine techniques in the art. 

In one embodiment, polymicleoiides encoding Neu- 
trokie)e-3lpha and'or Neutrokine-alphaSV polypeptides of 
the invent ion may be fused to the pclB pcciaie lyase signal -ki 
sequence to increase the efficiency to expression and purifi- 
cation of such polypeptides in Gram -negative bacteria. See, 
U.S. Pal. Nos. 5.576,195 and 5,846,818, the contents of 
which are herein iiKorpontcd by reference in their eutiieties. 

A preferred fusion protein comprises a heterologous region 45 
from iumiuiioglobulin tliat is useful to stabilize and purify 
proteins. For example. BP-.\-0 464 533 (Canadian counter- 
part 2045869) discloses llisioii proteins comprising various 
p^irtions of ci>nstanl reition of immunoglobulin molecules 
together with atwtlicr hiunan protein or pari thereof. In many .vi 
cases, the Fc part in a fusion protein is thoroughly advanta- 
geous for use in therapy and diagnosis and thus results, for 
example, in improved pharmacokinetic pniperties (KP-A 
0232 262). On ihe other hand, lor some uses it would be 
desirable to be able lo delete the Fc pan after the fusion 55 
protein has been expressed, deterted and purified in the 
advantageous manner described. This is the case when Fc 
portion pawes to be a hindrance lo use in therapy and diag- 
nosis, for example when the fusion protein is to be used as 
antigen for inununizations. In drug discovery, for example, 60 
human proteins, such as hIL-5 lias been fused with Fc por- 
tions for the purpose of high-thioiighput screening assays to 
identify antagonists of hIL-5- See, D. Bemietl el al., J. 
Molecular Recognition 8:52-58 (1995) and K- Johanson et 
al.y. Biol Chem. 270:9459-9471 (1995). 65 

Polypeptides of the present invention include naturally 
purified products, products of chemical synthetic procedures. 



and products pixxluccd by recombinant lecluuqiics iVx^m a 
paikaryi^iic or cukaryotic host, including, for e.xamplc. bac- 
terial, ycasl. higher plant, in.sect and mammalian cells. 
Depending upon the husl employed ina recimibinunt produc- 
tion procedure, the polypeptides of the present invention may 
be glycosylated or may be non-glycosytatcd. In addition, 
polypeptides of the invention niay also include an initial 
modified meiliioniiie residue, in some cases as a result of 
bos I -mediated processes. 

Polypeptides of the invention can be chemically synthe- 
sized using lechniqties known in the art (e.g.. .see Creigliton. 
1983. Proteins: Structures and Molecular PriiKiples. W.H. 
Freeman & Co.. N.Y,, aiid Huiikapiller. et al.. 1984. 
Nature 3 1(1: 105-H 1 ). For example, a peptide c*t>rresponding 
to a fragment of the complete Ncutrokinc -alpha or Ncu- 
tn>kine-alphaSV polypeptides of the invention can be synthe- 
sized by use of a peptide synthesizer. FurtI)cmiore. if desired, 
nonclassical amino acids or chemical amino acid analL>gscan 
he introduced as a substitution or addition into the Neu- 
trokinc-alpha or Ncutrokinc-alphaSV polynucleotide 
sequence. Non-classical amino acids incliKle. but are not 
limited to. to the D- isomers of tl»e common amino acids. 
2.4-diaminobutyric acid, a-amioo isobutyric acid, 4-ajni- 
nohulvric acid, .Ahu, 2-an)ino butyric ijcid. g-Ahu. e-.Mix. 
6-amino hexaiioic acid. Aib. 2 -amino isobutyric acid, 
3-amino propionic acid, ornithine, norleucine. norvaline, 
hydroxyproline. sarcosinc. ciirulline, homocitruHine. cysteic 
acid. l-bui^'Iglycine, t-but>lalaiiine. phenylglycine. cyclo- 
hexylalanine. b-alanine, tluoro-amino acids, designer amino 
acids such as b-meihyl amino acids, Ca-meihyl amino acids. 
Na-methy] amino acids, and amino acid analogs in general. 
Furthemiore, the amino acid can be D (dexiK»rotary) or L 
( I evo Hilary ). 

llie invention encompasses Neutmkine-alpha or Neu- 
trokinc-alphaSV polypeptides wliich arc differentially modi- 
tied during or after translation, e.g., by glycosylation, acety- 
lation. phosphorylation, amidation, derivatizalion by known 
protect iiig/blocking groups, pR>teolytic cleavage, linkage lo 
an antibody molecule or other celhilar ligand. etc. Any of 
numerous chemical modifications may be carried out by 
known techniques, including but not limited, to specific 
chemical cleavage by c>'anogeD bromide, trypsin, chymoi- 
rypsin, papain, V8 protease, NaBH4, acetybtion, formyla- 
Tion, oxidation, reduction, metabolic synthesis in the pres- 
ence of lunicaraycin. etc. 

Additional post-translational modifications encompassed 
by the invention include, for example, e.g., N -linked or 
O-l inked carbohydrate cliains. processing of N-terminal or 
C-terminal ends), allachmeni o( chemical moieties lo the 
amino acid backbone, chemical modifications of N-linkcxi or 
0-1 inked carbohydrate chains, and addition or deletion of an 
N-terminal methionine residue as a resuh of procaryotic host 
cell expression. Ilie polypeptides may also he modified willi 
a detectable bbel, such as an enzymatic, fluorescent isoiopic 
or affinity label lo allow for detection and isolation of the 
protein, in addition, polypeptides of the invention nwy be 
modified by iodinalion. 

In one embodiment, Neuinikine-alpha and/or Neuirokine- 
alphaSV polypeptides of the invention may also be labeled 
with biotin. In other related embodiments, biotinylated Neu- 
trokine*alpha and/or Neutrokine-alphaSV polypeptides of 
the invention may be used, for example, as an imaging agent 
or as a means of identify iiig. one or more Neuirokine-alpha 
and/or Neutrokine-alphaSV receptoi^s) orother coreceptor or 
coligand molecules. 

Also provided by the invention are chemically modified 
derivatives of Neutrokine-alpha or Neutrc4;ine-alpliaSV 
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which iiiay provide addiliorul ad va mages sucli as increased 
solubility, siabiliiy aiid in vivo or in viirx> circiilaling lime of 
ihe polypeptide, or decreased iniiminogcnicity (see U.S. Tai. 
NtK 4. 1 79,3 3 7). I "he chemical nioielies rorderi^'iri/iiiion may 
beseleciL"d Irom vvntersoUible pojynierssnchas polycihylene > 
glycol, ethylene glycol/propylene glycol copolymers, car- 
Kixymethylcellutose.dexiran. polyvinyl alcohol ;md the like. 
Tlic polypeptides may be niodihed at ixitidoiii ptisiiions 
within the molecule, or at predetermined positions within the 
molecule and may include one, two. tliree or moix; attached u* 
chemical moieiies. 

Tlic polymer may be of any molecular weight, and may be 
bnmched or unbranched. For polyethylene glycol, the pre- 
J'ernAl moleciihir weight is between ahoiil 1 kUa and abtutt 
100 kDa (the term '*abtntt" iixlicatiiig that in prcparaiions of \> 
polyethylene glycol, sonic molecules will weigh more, some 
less, llwn the staled molecular weiglit) for ease in iiandling 
aixl manufacturing. C>ther sizes may be used, depending on 
(he destrtd iheriipeiilic pnil'ile (e.g.. the duration of susl;nned 
rele:isc desired, the elTects, if any on biologiad activity, the ?» 
case in handling, the degree or lack of antigenicity ajid other 
known cfTccis of the polyethylene glycol to ;i therapeutic 
pmiein or analog). For example, the polyethylene glycol may 
liave nn average mi)leciilar weight of abtmi 2(X)- 5<K). UXMI, 
J 500. 2000. 2500, 3000. 3500, 4000. 4500. 5000. 5500. 6000, 
6500. 7000, 7500, 8000. S500. 9000, 9500. 10.000. 10.500. 
11.000. 11.500, 12.000. 12.500, 1.3.000. 1 3. .500. 14.000. 
14.500. 15,000. J5.500. J6.000. 16.500. 17.(K)0. 17.500. 
hS,(KX), I8.5(M). I9.0CM), I9.5(K). 20.(KHK 25.000. 30.(KK). 
35,000, 40^000, 50.000. 55.000. 60.000. 65.(K)0, 70.000, }n 
75.000. 80,000. 85.000. 90.000. 95.000. or 100.000 kOa. 

As noted above, tlic polyethylene glycol may liave a 
branched structure. BraiKlied polyethylene glycols arc 
described, for example, in U.S. Pal. No. 5.643.575: Morpurgo 
ei al.. Appl. Biochem. Riotechno!. 56:59-72 ( 1 906): Vorobjcv '^^ 
et al.. Nucleosides NudeoilJes 18:2745-2750 (1999): and 
Caliceti et al.. Bioconrug. Chvm. 10:638-646 (1999). die dis- 
closures of each of which are incorporated herein by refer- 
ence. 

The polyethylene glycol molecules (or otl)er chanical 
moieiies) should be attached to the protein with ainsideration 
of effects on fiincliooal or antigenic domains of the paitein. 
There are a number of atlachmeiit methods available to those 
skilled in lite art, e.g., EP 0 401 384. herein iucorpomted by 
reference (coupling PEG to G-CSF), sec also Malik ct al.. Ay 
Cxp- Hematol. 20: 1028-1035 ( 1992) (reporting pegylation of 
GM-CSF using tresyl chloride). For example, polyethylene 
glycol may be covalently bound llirough amino acid residues 
via a reactive gnmp, such as, a (tkc amino or carboxyl group. 
Reactive groups arc those to whidi an activated polyethylene 5m 
glycol molecule may be bound. The amino acid residues 
having a free amino group may include, for example, lysine 
residues and t lie N- term in a I amino acid residues: thtjse hav- 
ing a free carboxyl group may include asparlic acid residues, 
glutamic acid residues, and the C-lenninaJ amino acid resi- 5.'* 
due. Suifhydryl groups may also be used as a reactive grt>up 
for attaching the polyethylene glycol molecules. Preferred for 
Iherapeulic purposes is atlachmerri a I an amino griiup. such as 
attachment at the N-iermimis or lysine group. 

As suggested above, polyethylene glycol may be attached go 
10 prole'ms via linkage to any of a number of amino acid 
residues. For example, polyethylene glycol can be linked to a 
proteins via covalent bonds lo lysine, histidine. aspartic acid, 
glutamic acid, or cysteine residues. One or more reaction 
chemistries may be employed to anach polyethylene glycol to 65 
specific amino acid r^idues (e.g., lysine, histidine, aspartic 
acid, glutamic acid, or cysteine) of the protein or to more than 
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one type of amino acid residue (e.g., lysine, histidine. aspartic 
acid, glutamic acid, cysteine and combinations thereof) of the 
piTOtcin. 

One may .»cpecjfic;illy desire pr\»teins chemically modi lied 
at the N-ienninits. Using polyethylene glycol as an ilhistra- 
lion. one may sckrci faim a variety of polyethylene glycol 
molecules (by molecular weiglil. branching, etc.). tlic pn^por- 
tion of polyethylene glycol molecules to pnitein (or peptide) 
nwlecules in Ihe reaction mix, die type of pegylation reaction 
to be perfonned. and the meiluxl of obtaining ihe selected 
N-ienninally pegylated protein. The mellu»d of obtaining the 
N-terminally pegylated preparation (i.e.. separating iliis moi- 
ety from other mono pegylated moieiies if na;essary) may be 
by purilicatitm of the N-lcnniiially pegyUited material fnmi a 
population of pegylated protein molecules. Selective proteins 
chemically modified at the N-ienninus modification may be 
accomplished by reductive alkylation which exploits dilTer- 
cnlial re;R;livif>' of different types of primary amino groups 
(lysine versus the N-lennin;tl) available forderiviitiyaiion in a 
particular protein. Under ilic appropriate reaction conditions, 
substantially selective dcrivatization of the protein al ihe 
N -terminus with a carbonyl gamp containing polymer is 
achieved. 

.\s indic;ned ah*»ve. pegylation of the proteins of llie inven- 
tion nwy be accomplished by any number of means. For 
example, polyethylene glycol may be attached to the protein 
either directly or by an intervetiing linker. Linkerless systems 
Ibr attaching polyethylene glycol lo proteins are described in 
I XeigLKlo el ii),.( 'nf. /^ta-. Thcra. I )ru^ Carrier S\^. 9:249- .304 
( 1 992): FrniKis oi ai.. htern. J. of Hcmatoi 68: 1-1 8 ( 1 998): 
\}S. Pal. No. 4.002,531; U.S. Pat. No. 5,349.052; WO 
95/06058: and WO 98/32 4 6fi. the disclosures of each of 
w-hic|i are incorporated herein by refereiKxr. 

One sysian Ibr anacliing polyethylene glycol directly to 
amino acid residues of proteins without an intervening linker 
employs iresylated MPEG, which is produced by the modi- 
licaiion of monomethoxy polyethylene glycol (MPEG) using 
iresylcliloride (CISOjCH^CF J. Upon reaction of protein 
wiih iresylated MPEG, polyethylene glycol is directly 
attached to amine groups of ihc protein. TIius, the invention 
includes pR>te in -polyetliylene glycol conjugates produced by 
reacting proteins of the invention with a polyeihylene glycol 
molecule liaving a 2-2,2-lrifluoroethajie sulphonyl group. 

Polyethylene glycol can also be attadied to proteins using 
a number of different intervening linkers. For example, U.S. 
Pal. No. 5,612.460, the entire disclosure of which is incorpo- 
rated herein bv reference, discloses urethane Tmkers for con- 
necling polyethylene glycoUo proteins, Proteiu-polyethylene 
glya>l conjugates wherein the polyethylene glyail is attached 
to I he protein by a linker can also be pnxJuced by reaction of 
patteins with compounds such as MPEG-succinimidylsucci- 
nate. MPEG activated with I , I'-carbony Id i imidazole, 
MPK(i-2,4.5-trichlonipenyk;arbt)nale, MPHXi-p-nilrxiphe- 
nolcarbonate, and x'arioiis MPEG -succinate derivatives. K 
number additional polyeihylene glycol derivatives and reac- 
tion chemistries for attadiing polyethylene glycol to proteins 
are described in WO 98/32466, the entire disclosure of whidi 
is incorpornied herein by reference. Pegylated protein pn»d- 
ucis produced using the reaction chemistries set out herein are 
included within the scope of the invention. 

The number of polyethylene glycol moieiies attached lo 
each protein of ihe invention (i.e., the degree of substitution) 
may also vary. For example, the pegylated proleins of llie 
invention may be linked, on average, to 1 , 2, 3, 4, 5. 6. 7, 8, 9, 
10. 12. 15, 17, 20, or more polyetl^lene glycol molecules. 
Similarly, the average degree of subsiinition within ranges 
such as 1-3, 2*4, 3-5, 4-6, 5-7, 6-8, 7-9, 8-10, 9-11, 10-12, 
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12-14. 13-15. 14-16. 15-17, I6-J8. 17-19, or 18-20 
polyethylene glycol mojciics per protein molecule. Meihixls 
lor ddemiiniiig the degree of siibsiirurion .ire discussed, for 
example, in IX;lfiadii el (>i/. Re\\ ITicra. I)ru^ i'.orrier 
Sys. 9:249-504(1992). ^ 

Tlie Neuirokine-alplio and/or Neulrokiiie-alpliaSV 
polypeptides can be recovered and purified by known meih- 
imJs which include, bui are no! limited to. onmionium sulfate 
or ctlianol pixici pita! ion. acid extraction, anion or cation 
exchange duoniatogiaphy. phospbocellulosc chmniato^- lO 
phy. hydrophobic interaction chromatography, alfiiiity chm- 
niaiography. hydroxylapaiite chromatography and lectin 
cliroiiiatograpliy. Most preferably, high perfomiance liquid 
chmmalography ("HPI X"*) i.«i employed for purification. 
Ncutn>kinc-Alpha Polypeptides 15 

Tlie NaiiR>kine-alpha and/or Nculmkiiie-alphaSV" 
polypeptides of the invention may be in monomers or multi- 
niers (i.e.. diniers. trimers. tctramcrs and higlier mullimers). 
.Acci»rdingly, the present inveiuinn rekiles lt» imintmiers and 
muliimers of the Ncutrokinc-alpha and/or Ncuirokinc-al- 
phaSV polypeptides of the invention, ihcir preparalion. and 
compositions (preferably, pharmaceutical compositions) 
containing them. In specific embodiments, the polypeptides 
of the invention ane monomers, dimers, trimers or letniniers. 
In additional embodiments, the muUimcrs of the invention arc 
at least dimers. at leasi Trimers. or at least telramcrs. 

Mul timers encompassed by the invention may be 
homomers or heteroniers. As used herein, the term homomer. 
refers to a multimerom mining only Neutrokine-alpha ;ind/or 
Neutrokine-alphaSV polypeptides ol'the invention (inchtd- vi 
ing Neutrokine-alpha and/or Neutrokine-alphaSV fragments, 
variants, and Hision proteijis. as described herein). These 
homomers may contain Neiitrokine-alplKi and/'ur Neu- 
tmkine-alphaSV pLily peptides having identical or diJlerent 
amino acid sequences. In a specific embodiment, a homomer 3.*; 
nf the invention is a muhimer containing only Neutrokine- 
alpha and/or Neutrokine-alphaSV polypeptides having aji 
identical amino acid sequence. In anoiiier specific embodi- 
ment, a homomer of the invention is a niultimer containing 
Ncutrokinc-alpha and/or Ncutrokinc-alpliaSV polypeptides 
having different amino acid sequences. In specific etiibodi- 
ments, the multinier of the invention is a homodinier (e.g.. 
containing Neutrokine-alpha and/or Neutrokine-alphaSV 
polypeptides having identical or difierent amino acid 
sequences) or a homoirimcr (e.g., containing Ncuirokinc- 45 
alpha and/or Neutiokine-alphaSV polypeptides having iden- 
tical or ditTerent amino acid sequences). In a preferred 
embodiment, the multimer of the invention is a houiothmer. 
In additional embt)diments, the homomeric multimer of the 
invention is at least a homodiincr, at least a honiot rimer, or al 50 
least a homotetramer. 

used herein, the lerai heteromer refers to a multimer 
containing hetefok)gou.s pi>lypeptides (i.e., ptilypcplidcs of a 
difierent protein) in addition to the Neutrokine-alplia and/or 
Neutrokine-alphaSV polypeptides of the invention. In a spe- 55 
cific embodiment, the multimer of the invention is a het- 
erodimer, a heterotrimer, or a heierotctranier. In additional 
embtKlimentsJheheien>meric muhimeroflhe invention isat 
least a hetoodimer, at least a heterotrimer, or at least a hei- 
erotetramer. In a further nonexclusive embodiment, the bet- 6i} 
eromers of the invention contain CD40 ligand polypeptide 
sequence(s), or biologically active fragment(s) or variant(s) 
thereof. 

Mul timers of the invention may be the result of hydropho- 
bic, hydrophilic. ionic and/or covalent associations and/or 65 
may be indirectly linked, by for example,, liposome forma- 
tion. Thus, in one embodiment, multimers of the iuvention. 



sitch as. for example, ho modi mors or homot rimers, are 
fonncd when pt>lypepiides of the invention contact one 
another in solution. In rinv>thcr embodiment, heieromul timers 
«>f llie inventiiMi. such fi»r ex;unple. heterotrimers or hel- 
crxiteiramers. are fonued when polypeptides oJ'the invention 
contact antibodies to the polypeptides of the inv'eniioii (in- 
cluding antibodies to tlie heterologous polypeptide sequence 
in a fusion protein of the invention) in solution. In oilier 
cn)bodimenis. muliimers of the invention arc formed by cova- 
lent associ.niions will) ;ind/or between the Neutrokine-alpha 
and/or Neutrokine-alplioSV polypeptides of the im'ention. 
Such ci>valent associations may involve one or more amino 
acid residues wuitained in the poly peptide sequence (e.g., tliat 
reciled in Sl-Q II>N():2orSKQ II) NO: ly.orctmtained in the 
polypeptide ena'kdcd by the clones deposited in coimcction 
with this application). In one instance, the covalent associa- 
tions are cross-linking between cysteine residues located 
witliin the polypeptide sequences wliich interact in the native 
(i.e.. nalurdlly occurring) ptilypeptide. In antiiher iiL*;lance, 
the covalent associations arc the consequence of dicmical or 
recombinant nianipubiion..^lia'natively. such covalent asso- 
ciations may involve one or more amino acid residues con- 
tained in the heterologous polypeptide sequence in a Neu- 
irokine-alpliii and^'or Neutrokint-alphiiSV Iksion protein. In 
one example, covalent associations arc between the heterolo- 
gous sequence contained in a fusion protein of the invention 
(sec. e.g.. U.S. l*at. No. 5.478,925). In a specific example, the 
covalent assix:iaiionsare betueen the heterologous sequence 
contained in ;i Neutn)kine-alpha-Kc and/or Neulnikine-al- 
pliaSV-Fc fusion protein of the invention (as described 
herein), hi another specific example, covalent associations of 
fusion proteins of the invention are between heterologous 
polypeptide sequeiKe from another I "NF family ligand'recep- 
tor member iliai is capable of fonningcovalenily associated 
nuiltiiners. such as for example, oslcoprotcgerin (sec, e.g.. 
International I*ublication No. WO 98/49305. the contents of 
which are Iterein incorporated by reference in its entirety). In 
another specific example, covalent associations of fusion pro- 
teins of the invention are between heterologous polypeptide 
sequence from CD40I,, or a soluble fragment thereof In 
another embodiment, two or more Neutrokine-alpha atid/or 
Ncutrokine-olpha polypeptides of the invention are joined 
througli syntlietic linkers (e.g.. peptide, carbohydrate or 
soluble polymer Imkers). Examples include those peptide 
linkers described in U.S. Pat. No. 5,073,627 (hereby incor- 
porated by reference). Proteins comprising multiple Neu- 
trokine-alpha and/or Neutrokine-alphaSV polypeptides sepa- 
rated by peptide linkers may be paxhiced using convetitional 
recombinant DNA technology. 

.Another method for preparing multimer Neuuokinc-alpha 
and/or Neutrokine-alphaSV polypeptides of the invention 
involves use of Neutrokine-alpha and/or Neutrokine-al- 
phaSV polypeptides fu.sed to a leucine -/jpper (»r i so leucine 
zipper polypeptide sequence. Leucine zipper or isoleucine 
zipper domains are polypeptides that promote multimeriza* 
tion of the proteins in which they are found. Leucine zippers 
were originally identified in several DNA -bind ing proteins 
(! ^ndschu!/. el al.. Science 240: 1 759, ( 1 9K8)), and have since 
been found in 0 variety of different proteins. Among the 
known leucine zippers or isoleucine zippers are naturally 
occurring peptides and derivatives thereof that dimerize or 
trimcrize. Examples of leucine zipper domains suitable for 
producing soluble mullimeric Neutrokine-alpha and/or Neu- 
trokine-alphaSV proteins are those described in PCT appli- 
cation WO 94/10308, hereby incorporated by reference. 
Recombinant fusion proteins comprising a soluble Neu- 
trokine-alpha and/'or Neutrokine-alphaSV polypeptide fused 
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ui a peptide thai dinierizcs or irimerizcs in solution iire 
expressed in suitable host cell:;, and llic resulting soluble 
mullinieric Neutrokinc-alphn aixl/or Neuirofcine-iilpl'wSV is 
rettwered iVxmi the culuire supeni;iUmt using Icehniqucs 
known in the art. 

Certain members of the 'ITslI- family of proteins are 
believed to exist in trimeric fomi (lieii tier and I (uflel. Science 
264:607. 1994: Baiuier et al., <>// 73:431. 1993). Thus, iri- 
tneric NeuifokiiK -alpha and/or Nenta^kinc-alphaSV may 
oiler (he advantage ol enimnced biological activity. Preferred lu 
leucine zipper moieties are those thai preferentially fom» 
triniers. One example is a leucine zipper derived from lung 
surfactant protein D (SPD). as described in Hoppe et aL 
{/'f:HS Lcners 344:191. (1994)) and in U-S. p;ilciil appliui- 
lion Scr. No. 08/446,922. hereby incorporated by reference. i> 
Other pept ides derived fami lu rurally occurring trimeric pm- 
teins may be employed in preparing trimeric Neuirokine- 
alpha and/or Neutaikine-alpiiaSV*. 

I n ai u Jl h er exan I p le . prv )l ei n s I > 1 1 ht; i nven I ion a re assi m; ia ted 
by ijueraciions bcrw-ecn the FlagB^ polypeptide scqnencc con- 2tj 
lained in Flagi&'-Neinmkine alplui or Flag'-S^-Ncutrokine-al- 
phaSV fusion proteins of the invenliou. In a further embodi- 
ment, proteins of the invention are associai«nl by interactions 
between the heleroh>gini.s pt>lypeplide sequence contained in 
Flag' 6 '-Ncuirokinc -alpha or Flag:^-Nciitrokinc-alphaS\' :^ 
fusion pmteins of the invention and anii-Flag-R antibckdy, 

Tlie nuihimers of the invention may be gencnited usini; 
chemical lecluiiques knoxvn in the art. For example, polypep- 
tides desired to bectintained in the niol timers of ihc inventiun 
may be chemically cross-linked using linker molecules and >k\ 
linker moleaile length optimi7.aiion teclmiques known in the 
art (see. e.g.. U.S. Pi». No. 5.478.925, wliich is herein incor- 
porated by reference in its eiUireiy). .Additionally, nuil timers 
of the invention may be generated using techniques kiwwn in 
the art to form one or more inter-niolccule cross-links :»5 
between the cysteine residues located within the sequeiKe of 
the polypeptides desired to be contained in the juul timer (see. 
e.g., U.S. Pai. No. 5.478.925. wliich is herein incorporated by 
reference in its entirely). Further, polypeptides of the inven- 
tion may be routinely modifiod by the addition of cyst cine or 4ii 
bioiin to the C terminus or N -terminus of ihe polypeptide and 
techniques known in the art may be applied to generate niul- 
ti mers contaioii^ one or more of these modified polypeptides 
(see, e.g-. U.S. Pat. No. 5,478,925, wliich is herein incorpo- 
rated by reference in its entirety). Additionally, techniques 4.s 
known in the art may be applied to generate liposomes con- 
taining the polypeptide components desired to be contained 
ill the mullimer of tlie invention (see, e.g., U.S. Pat. No. 
5.478,925. which is herein inwrporaled hy reference in its 
entirety). 

Alternatively, muhimers of Uie invention may be generated 
using genetic engineering techniques known in the art . In one 
emhcxliment. polypeptides ci>nlained in mullimers of the 
invention are produced recombinant ly usirig his ion protein 
technology described herein or otherwise known in the art 55 
(see, e.g., U.S. Pat. No. 5,478,925, which is herein incorpo- 
rated by reference in its entirety). In a specific embodiment, 
polynucleotides cixiir^ for a homodimerof the invention are 
generated by ligxning a polynucleotide sequence erKoding a 
polypeptide of the invention to a sequence encoding a linker 6(i 
polypeptide and then further to a s>'athetic poI>'nucIeotide 
encoding tlie translated product of the polypeptide in the 
reverse orientation from the original C-lerminus to the N-ter- 
minus (bcking the leader sequence) (see, e.g., U.S. Pat. No. 
5,478.925. which is herein incorporated by reference in its 65 
entirety). In another embodiment, recombinant teclmiques 
described herein or otherwise known in the art are applied to 



genei;itc fccombinani polypeptides of the invention which 
contain a inuismenibrane domain and which can be incorpo- 
rated by membrane reconslinition teclmiques into liposomes 
(see. e.g.. U..S. Pal. No. 5.478.925. which i,s herein incorpi>- 
raied by reference in its entirety). 

In one embodiment, the invention provides an isolated 
Ncuirokine-alpha polypeptide having the amino acid 
sequence encoded by the cDNA c lone contained in -\TCC No. 
97768. or the amino acid sequence in FIGS. I A ;uid IB (Sh"Q 
If) NO: 2), or a polypeptide comprising a portion (i.e.. a frag- 
mem) of the above polypeptides. In another cnibtxliment. the 
invention provides an isolated Ncuirokine-alpIuiSV polypep- 
tide tiaviag the amino acid encoded by the cDN.A clone con- 
Uiined in .A'ICC Nn. 2tB5l8, or ilie aniint* acid sequeiK:e in 
FIGS. 5A and 5B (SEO ID NO: 19). or a polypeptide com- 
prising a portion (i.e, fragment) of the above polypeptides. 

i*ol>'peplide fragments of the present invention include 
poI)'pcptides comprising or alternatively, consisting of. an 
ymino :u;id sequence contained in SKQ !l) N(>;2. encoded by 
the cDN.^ contained in the plasm id having .MCC accession 
number 97768. or encoded by nucleic acids wliicli hybridiz/r 
(e.g., under stringent hybridi/xiiion conditions) to the nucle- 
otide sequence a^nlained in the dcpi>sited clone, or the 
uompleineniar>' simnd of the nucleotide sequence shown in 
FIGS. lA-B(SEOiONO:I. 

.\dditioiudly. polypeptide fragments of tlie present inven- 
tion include polypeptides comprising or aliemiitively. con- 
sisting of. an amino acid sequence contained in SEQ ID 
NO: 19- enc\Klcd by IhecDN.A ci»nlained in the plasmid liv- 
ing .ATCC accession number 2035 IS. or encixled by nucleic 
acids which hybridize (e.g.. under stringent hybridization 
conditions) to the nucleotide sequciKC contained ui the 
deposited clone, or the complementary strand of the nucle- 
otide sequence shown in FIGS. 5A-B (SF.Q ID NO:l S). 

Additionally, polypeptide fragments of the present inven- 
tion include polypeptides cxmip rising or alternatively, con- 
sisting of, an amino acid sequence encoded by nucleic acids 
wliich hybridize (e.g., under hybridization conditions 
described herein) to the complementary stmnd of the nucle- 
otide sequence shown in SE() Il> N0:21 . 

Pol>*peptide fragments of the present invention alsti 
include polypeptides comprising or alternatively, consisting 
of, an axnino acid sequence contained in SEQ ID NO:23. or 
encoded by nucleic acids which hybridize (e.g.. under hybrid- 
ization conditions described herein) to the complementary* 
strand of the nucleotide sequerKe shown in SGQ ID NO:22. 

In addition, polypeptide fragtnenis of the pi«ent invention 
include polypeptides comprising or alternatively, consisting 
of. an amino add ."U^ueixre contained in SF^Q II) NO: 28, or 
encoded by nucleic acids which hybridize (eg. . under hybrid- 
ization coiKiitions described herein) to the complementar)' 
strand of the nucleotide sequence shown in SEQ ID NO:27. 

Additionally, polypeptide fragments of the present inven- 
tion include pH>lypepiides comprising or alternatively, cou- 
sisiing of, an amino acid sequence contained in SEQ ID 
NO:30, or encoded by nucleic acids whidi hybridize (e.g.. 
under hybridization conditions described herein) to the 
complementary strand of the nucleotide sequence shown in 
SEQ ID NO:29. 

Polypeptide fragments of the present invention include 
polypeptides comprising or alternatively, consisting of, an 
amino acid sequence contained in SEQ ID NO: 2, encoded by 
tlie cDN.A contained in the deposited clone, or encoded by 
nucleic acids which hybridize (e.g., under stringent hybrid- 
ization conditions) to the nucleotide sequence contained in 
the deposited clone, or shown in FIGS. lA and IB (SEQ ID 
N0:1) or the complementary strand thereto. Protein frag- 
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niaits niay bo "free-siajiding." or comprised wiihin a larger 
polypepiide of wliidi llie frtigniciil lonns ;i pari or region, 
most preferably a$ a single coniinuous region. Kepreseniniive 
examples uTpttlypeplide frjgmenls tifthe invtrnlion. incluJe, 
!br example. Irngmenis ibai comprise ornlteniaiively. consisi > 
of from aboul amino 3cid residues: 1 to 50, 51 to 100. 101 to 
150, 151 to 200. 201 to 250. and^v 25t lo 285 ofSliQ ID 
NO: 2- Moreover, polypepiide fragfiienis can be at lensi 10. 
20. 30. 40. 50. 60. 70. 80. 90. 100. 1 iO. 120. 130. 140. 150. 
1 75 or 200 amino acids in length. m 

In specific embodiments, polypeptide fragments of the 
invention comprise, or alternatively consist of. amino acid 
residues: 1-46. 31-44. 47-72. 73-285. 73-83. 94-102, 148- 
152. I66-1S1. 1X5-209. 210-22K 226-237. 244-249. 253- 
265, and/br 277-284. as depicted in FIGS. J.^ and IB [SEQ I5 
ID NO: 2). Polynucleotides encoding these polypeptides are 
also encompassed by the invention. 

It win be recognized by one of ordinary skill in liie an tluii 
mutations targ;eted to regions ol'a Neiiln>kine-aIplKi polypep- 
tide of the invention wliich encompass the nineteen amino 
acid residue insertion which is not found in the Neiitn>kine- 
alphaSV polypeptide sequence (i.e.. amino acid residues Val- 
142 iliroiigh Lys-160 of the sequence presented in FIGS. lA 
and IH atxl in SKQ II) N():2) may alVecl the observed bio- 
logical activities of the Nciiirokinc-alpha polypeptide. More 
specilically. a partial, non-limiting and iwn-e.\chisive list of 
such residues of the Neiiirokine-alpha polypeptide scquejicc 
which may be targeted lur nuilalion includes the following 
amino acid residues of the Nculn>kine-alpha polypeptide 
sequence os shown in SFQ IH NO:2: V-142: T-143: 0-^4; :>.. 
D-145: C-146: L-147: Q-i48: L-149: M50: A-151 : D-152: 
S-153: n-154: T-155: P-156: T-157: 1-158: Q-159: and 
K-160. Polynuclei^lides encoding Neittrokine -alpha 
polypeptides which ltiveonet>r more nnitaiions in the region 
fmm V*-142 through K-160 of SEQ ID NO:2 arc conlem- 
plated. Polypeptides encixied by these polynucleotides arc 
also encompassed by the invention. 

Polypeptide fragments may be "free-standing." or com- 
prised within a larger polypeptide of which the fragment 
forms a pan or region, most preferably as a single continuous au 
region. Representative examples of polypeptide fragments of 
the invention, include, for example, fragments tliat comprise 
or al tenia rively. consist of from about amino acid residues: I 
to 15,16-30,31-46, 47-5.5.56-72.73-104,105-163, 163-188, 
186-210 and 2 10-284 of die amino acid sequence disclosed in 45 
SEQ ID NO: 2. Additional representative examples of 
polypeptide fragments of the invention, include, for example, 
fragments that comprise or alternatively, consist of fruni 
aboul amino acid residues: I lo 143, t-l50, 47-143. 47-150. 
73-143. 73-150. 100-150. 140-145. 142-148. 140-150, 140- >u 
200, 140-225, and 140-266 of the amino acid sequence dis- 
closed in SEQ ID NO: 19. Moreover, polypeptide fragments 
can beat least Uh 20. 30. 40, 50. 60, 70, 80, 90. MK), 1 10, 120. 
130, 140, 150, 175 or 200 amino acids in length. In iliis 
context, "about" means the particularly recited ranges and 55 
ranges largeror smaller by several, a few, 5, 4, 3. 2 or 1 amino 
acid residues al either or both tlie amino- and carboxy-ter- 
mini. Polynuclett tides enauling lhe.se polypeptide fragments 
are also encompassed by the invention. 

Additional prefect embodiments encompass po)>'pep- 60 
tide fragments comprising, or ahematively consisting of, the 
predicted intracellular domain of Netitroktne-alpha (amino 
acidr^idues l-46of SEQIDNO:2), the predicted transmem- 
brane domain of NeuTrokine-alphn (amino acid residues 
47-72 of SEQ ID NO:2), the predicted extracellular domain 6S 
of Neutrokine-alpba (amino acid residues 73-285 of SEQ ID 
NO:2), the predicted TNF conserved domain of Neutrokine- 



alpha (amino acids 191 to 284 of SEQ ID NO:2). and a 
polypeptide comprising, or alternatively, consisting of the 
predicted intracellular domain fused to the predicted extra- 
celhiUir diHiiain cil* Nculn)kinc-alpha (amino acid residues 
1-46 fused to amino acid residues 73-285 of SEQ ID NO:2). 
Polynuclet>tides encoding these pol>-peplides are also encom- 
passed by the invention. 

Furtlicr additional preferred embodiments encompass 
polypeptide fragments comprising, or alternatively consist- 
ing of. (he predicted intracellular doinain of Neutrokiue-al- 
pliaSV (amino acid residues 1-46 of SEQ ID NO: 1 9), the 
predicted transmembrane domain of Neuirokine-alphaSV 
(amijK) acid residues 47-72 of SEQ ID NO: 19). the predicted 
extracellular domain of Neinmkine-alpIwS\' (amino ;»cid 
residues 73-266 of SEQ ID NO: 19). the predicted TNF con- 
served domain of Neuirokine-alphaS\' (amino acids 172 to 
265 of SEQ JD NO: 19). and a polypeptide comprising, or 
alteniatiwly. consisting of the predicted inlracelluhir domain 
fused lo the predicted exiriicellular dimiain of Neulrokiiie- 
alphaSV (amino acid residues 1 -46 fused to amino acid resi- 
dues 73-266 of SEQ ID NO: 19). Polynucleotides encoding 
these polypeptides are also encompassed by the invention- 
Certain additional embodiments of the invention encom- 
piiss p{>lypeptide fragments comprising, orallernalively ct>n- 
sisting of the predicted bet a -pleated slicct regions identified 
in KIGS. 7.\-l and 7A-2. These pol>'peptide fragments of the 
invention comprise, or alternatively consist of. amino acid 
residue-; Gin- 1 44 to .Ala- 1 5 J , Phe- 1 72 lo Lys- 1 73. Ala- 1 77 to 
(ilu-l7y..\sn-IS3 to lie- 1 85. (ily- 191 (olys-204, Hi.^-2inio 
V^I-2 1 9. Leu-226 to Pro-237. .Asn-242 to Ala-25 1 , Gly-2.56 to 
Ile-263 and/or ^31-276 to Leu-284 of SEQ ID N0:2. In 
another, nonexclusive embodiment, these polypeptide frag- 
nienls of the invention also ci>mprise. or alierualively consist 
of. amino acid residues Phe- 1 53 to L>'S-1 54. .Ala- 1 58 to Olu- 
160. Asn-164 to Jlc-166, Gly-172 to Lys-185. His-191 to 
Val-200, Umi-207 to Pro-2 1 8, .Asn-223 to A13-232, GIy-237 to 
ne-244 and/or Val-257 to Leu-265 of SEQ ID NO: 19: and 
amino acid residues Plie-42 lo Lys-43, Ala-47 to Glu-49. 
.Asn-53 to 116-55, Gly-6I to Pro-74, His-SO to Val-89. Leu-96 
to Pro-107, Asn-1 12 to Ala-121. Gly-126 to Ilc-133 and'or 
Asp- 146 lo Leu- 1 54 of SEQ ID NO:23. In further nonexclu- 
sive embodiments, these polypeptide fragments of the inven- 
tion also comprise, or alternatively consist of. amino acid 
residues GId-78 to Ala-85; Phe-106 to Lys-107. .Ala-J 1 1 to 
Ghi- 1 1 3, Asn- i 1 7 to lie- 1 1 9. Gly- 1 25 to Lys-1 38, His- 1 44 to 
VaM 5 3 . Leu- 1 60 to Pro- 171, Asn- 1 76 to Ala- 185. Gly- 1 90 to 
lie- 197 and/'or Val-210 to Leu-218 of SEQ ID NO:28: and 
amino acid residues Ghi-78 lo .Ala-85; Phe-106 to Lys-107. 
A I J- 1 1 1 to GUi- 11 3, Asn- 1 1 7 to lie- 1 1 9. Gly- 1 25 to 1 .y.s- 1 38, 
His-144 toVaI-i53,Lcu-I60toPro-17LAsn-I76 ioAla-185, 
Gly- 1 90 lo lie- 197 and/or Va!-2I0 to Leu-218 of SEQ ID 
NO;30. Polynucleotides encoding these polypeptide frag- 
ments are also pmvided. 

A partial, non-limiting, and exemplary list of polypeptides 
of the invention which comprise, or alternatively consist of. 
combinations of amino acid sequences of the invention 
includes, for example, [Met-1 to Lys-II3J fused to [Leu- 1 14 
lo Hir- 1 4 1 J fused to 1 lie- 1 42 lo Lys- 1 60) fused to [ ( ily- 1 6 1 li» 
Gln-1981 fused to rVal-199 to Ala-248| fiised to fGly-2.50 to 
Leu-2851 of SEQ ID NO:2; |Met-l to Lys-113] fiised to 
[lle-142 to Lys-160] fused to [Gly-161 to Gln-198) fused to 
[VaM99 to Ala-248] fused to [Gly-250 to Leu-285] of SEQ 
ID NO:2; or [Met-I to Lys-1 13) fused to [Leu-1 14 to Thr- 
141] fused to flle-142 to Lys-160) fused to [Gly- 1 61 toGln- 
1 98] fused to [GIy-250 to Leu-285) of SEQ ID NO:2. Other 
combinations may include the pol>'peptide fragments in an 
order other than that recited above (e.g., [Leu-1 1 4 toThr-l 4 i ) 



Case 1:1 2-CV-00607-GBL-TCB Document 1-3 Filed 06/01/12 Page 71 of 181 PagelD# 96 



US 8,071 

65 

fused lo (V^l-199 lo Ala-2481 fused lo [Oly-250 lo Leu-2851 
fus«J to |lle'142 lo Lys-1601 ol SCQ ID NO:2). Oiher coni- 
biiiaiions may also include htMm>!ogoiis polypeptide frag- 
men Is as described lieretii ;ir»d/or oxhcr polypepiitlcs or 
polypeptide fnig4nents of the present invention (e.g.. |Mei-l > 
to Ly s- 113] fused lo | Leu- 1 1 4 to Tlu'- HI] fused to [lie- 1 42 to 
Lys-l60J fused lo [Gly-161 lo Gln-198] fused to |Gly-250 to 
Leu-2R5] of SIIQ ID N0:2 fused to a FLAG tag). Polynucle- 
otides encoding any of these polypeptides arc encompassed 
by I he invention. I' l 

An additional partial, non-1 iuiitiug. and exemplary* list of 
polypeptides of the invention which comprise, or alterna- 
tively consist of. com binal ions of amino acid sequences 
includes, forexaniple. jMei-l lo l.ys-1 13| fused to (Iru-I 14 
ioThr-14l| fused lo [Gly-142 toGln-1791 fused to fV a!- 1 80 i5 
lo Ala-229] hised to |Gly-230to Leu-266] of .SF.Q ID NO: 19: 
{Mei-1 lo Lys-113] fused to lGly-142 to Gln-179| fused to 
[Val-IBO to Ala-229] fused to |Uly-230 to Leu-2r>6j of SLQ 
II) N():I9: or [Mel-I to I ys-i I3j' fused lo |l^u-l 14 to llir- 
141 J fxKcd to lGly-142 to Gln-]79] fused to (Gly-230 to ?i> 
Leu-266] ofSEQlDNO: 1 9. Other combinai ions may include 
iJie polypeptide fragments in an order other tlian iliai recited 
above (e.g.. (Leu- 1 14 lo Tlir-141 J fused to (Val-]80 to Ala- 
229] fused ui [(ily-230 lo l.eu-266] fused to |<ily-142 to 
Gln-179J of SHO ID MO: 19), Other combinations may also 2^ 
include heterologous polypeptide fragments as described 
herein and/or other polypeptides or polypeptide fragniciits of 
the present invention (e.g., (Met-1 to Lys-1 13] fused lo 1 1 .eii- 
n 4 to llir- 1 4 1 1 fused lo [( ily- 1 42 it) (fin- 1 79) fused lo |C ily- 
230 to Leii-2661 oJ SEQ ID NO: 19 luscd lo n FLAG tag), v. 
Polynucleotides encoding any of these polypeptides are 
ejKompassed by the invention. 

A ftirther partial. (u>n-limiting. ojkJ exemplary list of 
polypeptides of ilie invention which comprise, or altenia- 
livcly consist of, combinations of amino acid sequences i.-* 
includes, for example, [Met- 1 lo Lys-I06| fused to (Leu- 1 07 
to Tlir- 1 34 ] fused to ( I le- 1 67 to Lys- J 84] fb&ed lo (Gly- 1 85 to 
Glii-224] fused to [V=al-225 to Ala-272| fused to [Gly-273 to 
Lcu-309] of SEQ ID NO:23: fMei-1 to Lys-1061 fused to 
[Glu-135 to Asn-165] fiiscd to [lie- 167 lo Lys- 184] fused to 
[Gly-185 to Gln-224| fiised to (Val-225 to Ala-272] fused to 
[Gly-273 to Leu-309] of SEQ ID NO:23; or [Mei-I to Lj'S- 
106) fused to [Uu-107 to Tlif-J34] ftised to fGlu-J35 to 
Asn*165] fiised to [ne-167 to Lys-184) fused lo [Gly-185 lo 
Gln-224] fiiscd to [Gly-273 to Leu.309) of SEQ ID NO:23, 45 
Other combinations may mclude the polypeplide fragments 
in an order other than that recited above (e.g„ [Met-1 to 
Lys- 106] fused to (Gly-185 to Ghi-224] fused to file- 167 to 
1 -y.s-lH4] fused to [Val-225 to Ala-272J fused lo [I .eu-107 to 
Thr-134] fxiscd to [Gly-273 to Lcu-309] of SEQ ID NO;23). 5u 
Other combinations may also include betea^logous polypep- 
tide fragments as described beretn and/or other polypeptides 
or polypeptide frugmenls of the present invention (e.g., 
[M^-l 10 Lys-106| fiised to [Glu-135 to Asn-165] flised to 
[Ile-167 to Lys-J84J fused to [GJy-185 to GUi-224] fused lo 55 
(\^I-225 to Ala-2721 fused to (Gly-273 to Leu-309J of SEQ 
ID NO; 39 fused to a FLAG tag). Polynucleotides encoding 
any of these polypeptides are enuimpassed by Ihe invention. 

A further partial, non-limiting, and exemplary list of 
polypeptides of the invention which comprise, or allema- 60 
lively consist of, combinations of amino acid sequences 
includes, for example. (Tyr-I to Lys-471 fiised to (Leii-48 to 
Thf-75] ftised to [ile-76 to Lys-941 fused to [Gly-95 to Gln- 
1321 f^sed to [Val-133 to Ala- 182] ftised to (Gly- 183 to 
Ala-219] of SEQ lDNO:28; [T>t-I to Lys-47] ftised to [Leu- 65 
48 to Thr-75] ftiscd to (lle-76 to L>-s-941 ftised to [ V^l- 1 33 to 
Ala- 1 82] of SEQ ID NO:28; or (Tyr-I to Lys-471 fused to 
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I lle-76 to Lys -94 J fused lo |Val-l33 to Ala- 182] ftiscd to 
(Gly- 1 83 to Ala-2191 of SEQ ID NO:28. OUicr combinations 
may include the polypeptide Ihigments in an order oilier than 
that recited above (e.g.. ( lyr- 1 to I .ys-47i fused lo [( ily- 1 83 lo 
Ala-2191 fused to fVal-133 to Ala-182| ftised to [Umi-48 to 
'nir-751 of SHQ ID NO:28). Oihcr combinations may also 
include hcteroli>gous polypeptide fragments as described 
herein and/or other polypeptides or ptilypeplidc fragments o\' 
the present iuventf^-Mi (e.g.. (I .eti-4S lo Tlir-751 fused lo (lle-76 
toLys-94( fused to fGIy-95 t(» (iln-l32| fused to | Val-133 to 
.\la-l82l of SEQ ID NO: 28 fused to an Fc receptor tag) 
Polynucleotides eiKoding any of these polypeptides are 
encompassed by tl>e invention. 

A further parlial. m>n- limiting, and e.xeniplary lisl of 
polj'pcptidcs of the invention which comprise, or alicnia- 
tively coiisisi of. combinations of amiiw acid sequences 
includes, for example, (Tyr-I to Lys-471 ftjsed to [Leu-48 to 
Thr-751 fused to [ilc-76 to Lys-941 fused to [Gly-95 to Ciln- 
132] fused lo iVaI-L33 to Ala-iK2] fu.sed to i(ily-lJ<3 lo 
Ala-2191 of SEQ ID NO:30: (Tyr-1 to Lys-47] fiiscd to [Lcu- 
48 to Thr-75 1 fiised to [Ilc-76 lo Lys-94J fused to [Val-133 to 
A!a-I82l of SEQ ID NO:30: or (Tyr-J to Lys-47J f\\$e<i to 
(lle-76 to Lys-94| fused to [Viil-133 lo .Ma-182] fused to 
[(ily- 1 S3 loAla-2l9jofSKQ II) N():.m Other ctimbiiialiiins 
may include the polypeptide fragments in an order oihcr than 
ih;ii recited abtwe (e.g., [Tyr- 1 to Lys-47] ftised to (Gly- 1 83 lo 
AIa-219] fused lo [V^l-133 to Ala-i82] ftised to [Leu-48 to 
Tlu'-751 of SEQ ID NO:30). Other combinations may nlsi> 
include heteroii^gtuis pt>ly pep tide fragments iis deseribed 
liereiii and/or other polypeptides or pohpepiirie fmgmenis of 
llie present invention (e.g., | Leu-48 to Tlu'-751 fused to \ IIe-7G 
to Lys-94] ftised to [Gly-95 to GIn-1321 fused to l\^il-133 to 
Ala 'l 821 ^O NO: 30 ftised to an Fc receptor tag). 

Polynucleotides encoding any ol these polypeptides are 
encompassed by the invention. 

Additional embodiments of the invention encompass Neu- 
trokine -alpha aiid/or Neutnokine-alphaSV polypeptide frag- 
ments comprising, or aiternalively consisting of, functional 
regions of polypeptides of the invention, such as the Ganiier- 
Robson alpha -regions, beta -regions, rum-rcgions, and coil- 
regions, Chou-Fasman alpha -regions, beta -regions, and coil- 
regions. Kyte-DooHttle hydrophilic regions and hydrophobic 
regions. Eisenberg alpha- and beia-amphipathic regions. Kar- 
phis-Sdiulz flexible regions, Emini surface-forming regions 
and Jameson -Wo If regions of high antigenic index set out in 
FIGS. 3 and 6 and in Table I and as described herein. In a 
prefened embodiment, the polypeptide fragments of ihe 
inveutiou are antigenic. The data presented in columns VI 11, 
IX. XI II, and XIV of fable I can be used lo rinilinely deter- 
mine rcgioiis of Ncutrokinc -alpha which exhibit a higji 
d^ec of potential for antigenicity. Regions of high antige- 
nicity are detennined from ilie data presented in columns 
Vlll. IX, XIII, and/or IV by choosing values which represent 
regions of the polypeptide which are likely to be exposed on 
the surface of ilie polypeptide in an environment in which 
antigen recognition may occur in the process of initiation of 
an inimime response. Among highly preferred fragments of 
Ihe invention are those that comprise regions of Neulnikine- 
alpha and/or Neutrokine-alphaS V that combine several struc- 
tural features, such as several (e.g., 1 , 2, 3 or 4) of the features 
sa out above. Polynucleotide encoding these polypeptides 
are also encompassed by the invenlion. 

lo another embodiment, the invention provides a polypep- 
tide comprising, or alternatively consisting of, an epilope- 
bearing portion of a polypeptide of the invention. Polynucle- 
otides encoding these polypeptides are also encompassed by 
the invention. The epitope of this polypeptide portion is an 
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immimogeujc or antigemc epitope of a polypeptide oi* ihc 
mvention. An "iiniiuuiogenic epitope" is defined as a p;iri ofa 
pmteiii (hal elicits ;in antibody respDuse wlien Ihc whole 
pnitein is the iiiinitirhigcn. On the other luind. a region ol' a 
prtJtein molecule to whidi an antibody can bind is defined as ^ 
an "antigenic epiiof>e."The number of iimnunogcnic epitopes 
of a protein generally is less than the mimbcr of antigenic 
epitopes. See. for iiistaiKe. Geysen et a I.. Proc. Nati At ad 
Sci USi't 81:3998-4002 (1983). 

As to the selection of polypeptides bearing an nniijienic in 
epitope (i.e., tliat contain a region of a protein molecule to 
which an antibody can bind), it is well known in that art that 
relatively short synthetic peptides tlut mimic part of a pn>tein 
sequence are routinely ciipiible of eliciting an unlisemm ih;it 
reacts with the panially mimicked protein. Sec, for instance, i ? 
Sulclifie, J. G., Shinnick. T. M.. Green, N- and Learner. R. A. 

(1983) ".\ntibodics thai react with predetermined sites on 
paiteiiis". Science. 219:660-666. Peptides capable of ehcit- 
ing protein-reactive .sera are freqviently represented in the 
primary sequence of a protein, can be cliaractcrizcd by a sci of 2ii 
simple chemical rules, and are confined neither to inunun- 
odominanl regions of intact proteins (i.e.. inamunogenic 
epitopes) nor to the amino or carboxyl terminals. Antigenic 
epi tope-bearing peptides and polypeptides of tlje inventii»n 
an: tlKrcforc uscfiil to rtiisc antibodies, including monoclonal 
antibodies, that bind specifically to a polypeptide of the 
invention. See, for instance. Wilson ei al.. Ce/f 37:767-778 

(1984) at 777. 

Antigenic epi lope-bearing peptides and polypeptidts; of 
the invention prelerably contain a sequence of ai lensi 4. at .»» 
least 5. at leiist 6, at least 7. more preferably at least 8. ai least 
y. at least 1 0. at least ! 1 , at least 1 2. at least 1 3. at least 1 4. at 
least 15. at least 20, at least 25, at least 30. at feast 40. at least 
50. and. anyst prefembly, between about 1 5 to about 30amiiw 
acids contained within tlie amino acid sequence of a polypop- 35 
tide of the invenlioii. Preferred polypeptides comprising 
immunogenic or antigenic epitopes are at least 10. 15. 20. 25. 
30, 35. 40, 45, 50, 55, 60, 65. 70, 75, 80, 85. 90, 95, or 100 
amino acid residues in length. Additional non-exclusive pre- 
ferred antigenic epitopes include the antigenic epitopes dis- 4n 
closed herein, as wdl as portions thereof. 

Noo -limiting examples of antigenic polypeptides or pep- 
tides that can be used to generate Neulrokiiie -alpha- and/or 
Neutnokiue-alpIiaSV- specific antibodies ioclixle: a polypep- 
tide comprising, or alternatively consisting of. amino acid 4.^ 
residues from about Plie-1 15 lo about Leu- 147 in FIGS. lA 
and IB (SEQ ID N0:2); a polypeptide comprising, or alter- 
natively consisting of. amino acid residues frojii about Ile- 
1 50 to abiuil ryr-163 in KKiS. I A and IB (SHQ ID N(>:2): a 
polypeptide comprising, or alternatively consisting of. amino 5» 
acid residues from about Ser-171 lo about Phe-194 in FIGS. 
lA and IB (SEQ ID NO: 2): a polypeptide comprising, or 
alternatively consisting of, amino acid residues from about 
Glu-223 to abom Tyr-246 in FiGS. lA and IB (SEQ ID 
NO:2); and a polypeptide comprising, or alternatively con- .^5 
sistingof. amino acid residues finm about Ser-271 to about 
Phe-278 in FIGS. )Aand IB (SEQ ID NO:2). In this context, 
"about" means the particularly recited ranges and ranges 
larger or smaller by several, a few, 5, 4, 3, 2 or 1 amino acid 
residues at either or both the amino- and carboxy- termini. 
These polypeptide fragments have been determined to bear 
antigenic epitopes of the Neuirokiue-alpha polypeptide by 
the analysis of the Jameson -Wolf antigenic index, as shown in 
FIG. 3 and Table I, above. 

Non-limiling examples of antigenic polypeptides or pep- 65 
tides thai can be used to generate Neutrokine-alpha- and/or 
Neutiokine-alphaSV-specific antibodies include: a polypep- 



tide comprising, or aliemaiively consisting of, amino rtcid 
residues from about Pro -3 2 to about Leu-47 in PIGS. 5 A and 
SB (SEQ ID NO: 19): a polypeptide comprising, or alterna- 
tively consist inuof amino acid rosiducs Ihim about (ilu- 1 16 
to abom Scr-143 in FIGS. 5A ami SB (SEQ ID N0:19); a 
polypeptide comprising, or aliernaiively consisting of, amino 
acid residues from abcmt Phe-153 to abtnii 'fyr-173 in FIGS. 
5A and SB (SKQ ID NO: 19): a polypeptide comprising, or 
alternativdv consisting of. amino acid residues from about 
Pro-218 lo'aboui Tyr-227 in KIGS. 5A and SB (SKQ ID 
NO: ] 9): a polypeptide comprising, or alternatively consisiii^g 
of. amino acid residues Irom abinil ALn-232 lo abt>ul Glo-24 1 
in FIGS. SA ami SB (SEQ ID NO: 1 9): a polypeptide com- 
pri.sing. or aliernaiively cxm si sting of amino acid residues 
from about IIc-244 to about .Ala-249 in FlCiS. 5A and SB 
{SEQ ID NO: 19); and a polypeptide comprising, or alterna- 
tively consisting of amino acid residues from alK)ut Ser-252 
to about Val-257 in FIGS. 5A and SB (SHQ ID NO: 1 9). In this 
ciHitexl. "aKuit" means (he particularly recited rjuges and 
ranges larger or smaller by several, a few. 5. 4,3.2 or 1 junino 
acid residues at either or both the amimv and carboxy-ier- 
n)ini. Polynucleotides encoding these polypeptides are also 
encompassed by die invention. Tlicse pt>lypeptide fragments 
have been delcnnined lt> bear antigenic epitopes id* the Neu- 
trokinc -alphas V polypeptide by the amdysis of the .lamcson- 
VVolf antigenic index, as shown in FIG. 6 and a tabular rep- 
resentation of the data preseittcd in FIG. 6 generated by the 
Protean component of the DN.^*Si'AR computer prv)gram 
(as set forth above). 

The epitope -bearing peptides and polypeptides of the 
invention may be produced by any convent ioiuil means. See, 
e.g.. Ilougliten, R. A. (1985) General methi>d for the rapid 
solid-phase .wmhesis of large numbers of peptides: specific- 
ity of antigen -antibody iiyeraction at the le\'el of ijidividual 
amino iicids. Proc Nail. Acad. Sci. USA 82:5131-51 35. this 
''Simultaneous Multiple Peptide Synthesis (SMPS)*' prwess 
is liirlher described in U.S. Pat. No. 4,63 1 .2 1 1 lo Hougjiten et 
al.(1986). 

Epitope-bearing peptides and polypeptides of the inven- 
tion have uses that include, but are not limited to, to induce 
antibodies according to nteihods well known in the art. See. 
for instance. SuicIilTe el al.. supra; Wilson el al ., supra; Chow, 
M. el al-. Proc. Natl. Acad. Sci. USA 82:910-914: and Bittle. 
F. J. el al- J- O'cfl. I ito/. 66:2347-23.*v4 (1985). Inmuinogenic 
epitope -bearing peptides of the invention, i.e.. those parts of a 
protein that elicit an antibody response when the whole pro- 
tein is the immunogen, are identified according to metliods 
kjKiwn in the art. See. for instance. Geysen et ak, supra. 
Further slilK U.S. Pat. No. 5J94..392 lo (iey.sen (1990) 
describes a general method of detecting or determining the 
sequence of monomers (amino acids or other compounds) 
which is a topological equivalent of the epitope (i.e., a 
"mimolope") which is complementary to a particular 
paratope (antigen binding site) of an antibody of interest. 
More generally, U.S. Pat. No. 4,433,092 lo Geysen (1989) 
describes a method of detecting or determining a sequence of 
monomers which is a topographical equivalent of a ligaiid 
which is a>mplememary ti> the tig^ind binding site of a par- 
ticular receptor of interest. Similarly, U.S. Pat. No. 5,480.971 
to Houghlea K. A. el aJ. (1996) on Pefalkylated Oligopeptide 
Mixtures discloses linear CI -C7-a]kyIperalky]ated oligopep- 
tides and sets and libraries of such peptides, as well as meth- 
ods for using such oligopq)tidc sets and libraries for deter- 
mining the sequence of a peralkylated oligopeptide that 
preferentially biiids to an acceptormolecule of interest. Thus, 
noo-peptide anak)gs of the epitope-bearing peptides of the 
mvenlion also can be made routinely by these methods. 



Case 1 :12-cv-00607-GBL-TCB Document 1-3 Filed 06/01/12 Page 73 of 181 PagelD# 98 



US 8,071,092 Bl 



69 



70 



2tt 



2^ 



The prcscm inveiiiion eiKonipasses polypeptides compris- 
uig. or allenialivcly consisting of. an epitope of ihe polypep- 
lide having an amino acid sequeiK-e oj'SnQ ID NO: 2. or an 
L'pilopc ol'ihe polypeptide sequence encoded by ;i ptilyiiucle- 
oiide sequence contained in ATCC deposit No. 97768. or 5 
eiKoded by a polynucleotide thai hybridizes to the com p le- 
nient ol lhe sequence oI'SHQ ID NO: I or the cDNA sequence 
contained in ATCC deposit No. 97768 (e.g.. under hybridiza- 
tion conditions described herein). The present invention t\jr- 
iher enconip«nsses polynucleotide sequences comprising, or lu 
alternatively ct>nsisting of. a sequence encoding an epitope of 
0 polypeptide sequence of die invention (such as, forex^miple, 
the sequence disclosed in SEQ ID NU:I). polynucleotide 
sequences of the ctHnplenienuiry strand of a polynuclei>tide 
sequence enctxling an epitope of the invention, and poly- 15 
nucleotide sequences which hybridize lo the complementary 
slr;uid (e.g.. under hybridization conditions described 
herein). 

"Ilie present invention also eiici^iipiisses polypeptides 
comprising, or alternatively consisting of, an epitope of the 
pi>lypeptide liaving an amino acid sequence of Sr.Q ID 
NO: ] 9. or an epitope of tlie polypeptide sequence encixied by 
n polynucleotide sequence contained in .ATCC deposit No. 
20^5 1 K. t)r encoded by a polynucleotide that iiybridi/es to the 
complement of the sequence of SEQ ID NO: 18 or the cDNA 
sequence contained in ATCC deposit No. 2035 J8 (e.g.. under 
hybridiziition conditions described herein). The present 
invention Jurther encompiisses polynucleotide sequences 
comprising, orallematively consisting of. a sequence enatd- 
ing nn tfpitope of a polypeptide sequence of the invention 30 
(such as. tiir example, the sequence disclosed in SEQ ID 
NO. 18). polynuclttiiide sequences ot the complementary 
strand of a polynucleotide sequence encoding an epitope of 
the invention, and polynucleotide sequences which hybridize 
to the ci>mp lenient nry strand (e.g.. imdcr hybridization con- T^s 
ditions described herein). 

Tlic term "epitopes." as used herein, refers to portions of a 
polypeptide hrrving anligcnic or immunogenic activity in aji 
animnt, prelerably a mammal, and most preferably in a 
human. Ij^ a preferred embodiment/ ilic present invention 4u 
eiKoiupasses a pol>'pepiide comprising an epitope, as well as 
the polynucleotide encoding this polypeptide. An "immuno- 
genic epitope," as used herein, is defined as a portion of a 
protein iliai elicits an .intibody response in an animal, as 
determined by any method known in the art, for example, by 4.*; 
the methods for generating antibodies described infra. (See, 
for example, Geysen et a!.. Proc. Natl. Acad. Sci. USA 
8 1 :3998-4002 (1 983)). The term "antigenic epitope," as iKed 
herein, is defined a.s a pi»rtion of a protein lo which an anti- 
body can imnniDospccifically bind its antigen as dctcrmiQcd so 
by any method well known in the art, for example, by the 
imnumoassays described hereiiL Jmmunospecific binding 
excludes nt>n -specific binding but does not necessarily 
exclude cross -rcnctiviiy with other antigens. Aiitigenic 
epitopes need not necessarily be immunogenic. 55 

Fragments which fimclion as epitopes may be produced by 
any conventional means. (See. e.g., Houghten. Proc. Natl. 
Acad. Sci- liSA 82:5131-5135 (1985), further described in 
U.S. Pat. No.4,63K21!>. 

hi the present invention, antigenic epitopes preferably con- 60 
tain a sequence of at least 4, at least 5, at least 6, at least 7, 
more preferably at least 8. at least 9. at least 1 0, at least J 1 , at 
least 1 2, at least 1 3, at least 1 4, at least J 5, at least 20. at least 
25. at least 30, at least 40, at least 50, and. most prefertibly, 
between about 1 5 to about 30 amino acids. Preferred polypep- 65 
tides comprising inmiunogeoic or antigenic epitopes are at 
least 1 0, 1 5, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75. 80, 



85, 90. 95, or 100 amino acid residues in length. Additional 
non -exclusive preleired antigenic epitopes include the anti- 
genic epitopes disclosed herein, as well as portions therc<:if. 
Antigenic epitopes are useful, for example, to raise antibod- 
ies, including monoclonal antibodies, that specifically bind 
the epitope. I*referred antigenic epitopes include the anti- 
genic epitopes disclosed herein, as well as any combination of 
two. three, four, five or more of tliese antigenic epitopes, 
.^jiiigenic epitopes can be used as the target molecules in 
immunoassays. (See. ibr insiajice. Wilson et al-.Cell 37:767- 
778 (1984): Sutcliffe el al.. Science 219:660-666 (1983)). 

Similarly, inununogcnic epitopes can be used, for example, 
to induce antibodies accorditig to methods well known in I he 
an. (See. for instance, Sutclilfe el al.. supra; Wilson el ul.. 
supra: Chow ct al.. Proc. Natl. Aci\d. Sci. USA 82:910-914: 
and Biille et a!., J. Gen. \1rol. 66 2347-2354 (1985). Pre- 
ferred inmiunogenic epitopes include the immunogenic 
epitopes disclosed herein, as well as any combination of two. 
three, four, live or more of these ininnmo^enic epitopes. Ilie 
poI>'pcp tides comprising one or more inmiunogenic epitopes 
may be presented for eliciting an antibody response together 
wit ha carrier protein, such as an albumin, to an animal system 
(such as rahbit or mouse), or. if the polypeptide is of sufficient 
length (at le;i.sl about 25 amino ;icid.s). the polypqilide may be 
presented w ithout a carrier. However, inununogcnic epitopes 
comprising as few as 8 to 10 amino acids linve been shown to 
be sufficient to raise antibodies capable of binding to. at the 
very least, linear epitopes in a denatured polypeptide (e.g.. in 
Western hlotlingj. 

Epitope- bearing polypeptides ol' the present invention may 
be used to induce antibodies according to methods well 
kiwwn in the art including, but not limited to, in vivo immu- 
nization, in vitm immunization, and phage display methods. 
See. e.g.. SutcUlleetal - supra; Wilson et a!., supra, aud Bittle 
el al., J. Gen. V"iroI., 66:2347-2354 (1985). If in vivo immu- 
nization is used, animals may be immunized with free pep- 
tide; Iiowcver. ami -peptide antibody liter may be boosted by 
coupling llie peptide lo a macroinolccular carrier, such as 
keyhole limpet hemncyanin (KI.H) or let anus toxoid. For 
instance, peptides containing cysteine residues may be 
coupled to a carrier using a linker such as maleimidobeuzoyl- 
N-hydroxysuccininiide ester (MBS), while other peptides 
may be coupled to carriers using a more general linking agent 
such as glutaraldehyde. .Animals such as rabbits, rcits and 
mice are imjimnizcd with cither free or camcr-couplcd pep- 
tides, for instance, by intraperitoneal and/or tulradefmal 
injection of emulsions containing about J 00 micrograms of 
peptide or carrier protein aixi Freund's adjux-ant or any otlier 
adjuvant known for.'itimulutingan immune response. Sever:il 
booster injections may be needed, for instance, at intervals of 
about two weeks, to provide a useful liter of anli-peptide 
antibody which can be detected, for exam pie, by ELISA assay 
using free peptide adstirbed lo a solid surface. I "he titer of 
anti -peptide antibodies in serum from an immunized animal 
may be increased by selection of ami-peptide antibodies, for 
instance, by adsorption to the peptide on a solid support and 
eluiion of die selected antibodies according to methods well 
known in the art. 

As one of skill in the art will appreciate, and as discussed 
above, the polypeptides of the present invention comprising 
an immunogenic or antigenic ephope can be fiised to oilier 
polypeptide sequences. For example, the polypeptides of the 
present invention may be fiised with the constant domain of 
immunoglobulins (lg.V IgE, IgO, IgM), or portions thereof 
(CHJ , CH2, CH3. or any combination thereof and portions 
thereof) resulting in chimeric polypeptides. Such fusion pro- 
teins may facilitate puriftcationand may increase half-life in 
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vivo. Tliis hns been siiown for chimeric, pmieiiis consisting o!" 
llie first iwo domains ol* the human CD4- polypeptide and 
various domains of the consiani re^i^.ins ofihe heavy or ligJii 
chiins of mainnnili;m ininumojilohulins. See. e.g.. KP 394, 
827; Tniuiiecker ci Nntnre. 331:»4-86 (1988). Enlionced 
delivery of nn ami gen nca^iss t!ic cpilholial barrier to the 
immune system Ims been demonstrated for amigens (e.g.. 
insulin) conjugated to an KcRn binding partner such as IgG or 
Fc fragjuenis (see. e.g.. 1*c;T I'ublicaiTons WO 96/22024 and 
WO 99/04813). IgG Fusion proteins that have a disultide- 
1 inked dimeric structure due to tiie JgG portion disulfide 
bonds have also been Ibund to be more efficient in binding 
and neutralizing oilier molecules than n)onomcric poly pep - 
I ides or fragments ihereofalonc. .See. e.g.. Founloulakisel al. 
J- Biochcm.. 270:3958-3%4 (1995). Nirclcic acids encoding 
the above epitopes can also be recombincd with a gene of 
interest as an epitope tag (e.g.. the heniaggkilinin (*'HA") tag 
or Bag tag) to aid in detection and purihcalion of the 
expressed p*i I y peptide. For example, ia system described by 
Jiuikiicchi el aF allows for die icady purification of iion- 
dcnatured liision pn>teins expressed in human ceil lines (Jaii- 
knecht et al.. J 99 F Proc. Natl. Acad Sci. USA 88:8972-897). 
In tliissvstem. the lieneof iniea^sl is subcloned into a vaccinia 
recombination phisinid sikjIi that the open residing frame of 
the gcoc is translaiionally hiscd to an amino-tcnninal tag ?5 
consisting of six hislidine residue-S. Hie lag serves as a nuitrix- 
binding domain for ilie liision pa^tein. Extracts fmm cells 
injected with the recv>mbinaiii vaccinia vims are loaded onto 
Ni'* niiriIo;(cetic acid-agamse column and hisiidiiie-laggeti 
pmteins can be selectively eluted with imida2ole-coiitaining vt 
bull'ers. 

In aiiotJier embodiment, the Ncutrokinc -alpha and/or Neu- 
trokine-alphaSV polypeptides of the present invention and 
the epitope-bearing fragments thereof are hised wiih a heter- 
ologous antigen (e.g.. polypeptide, carbohydrate, phospho- 35 
lipid, or nucleic acid). In specific embodiments, the heterolo- 
gous antigen i.^; an ininuinogen. 

In a more specific embodiment, the heterologous ajitigeu is 
the gpl20 protein of HIV. or a iragmenl thereof. Polynucle- 
otides encoding these polypeptides arc also encompassed by 4o 
the invention. 

In another embodiment, die Neutrokine-aJpha and/or Neu- 
trokine-aipliaSV polypeptides of the present invention and 
the epi lope-bearing I'raginents thereof are ftjsed with 
polypeptide sequences of another TNF tigand family member 45 
(or biologically active fragments or variants thereof)- In a 
specific embodiment, the NeutmkLne-alpha and/or Neii- 
t/okine-alphaSV polypeptides of Ihe present iin'enlion are 
fused with a Cl)4()l, polypeptide sequence. In a preferred 
embodiment, the CD40L polypeptide sequence is soluble. 5u 

The techniques of gene-shuffling, nioiif-shuffling, exon- 
shuffling, aud/or codon -shuffling (collectively refenned to as 
"l)N.^ shuniing")nuiy be em ployed to modulate the activities 
of Neiiirokine-alpha and/or Neutrokiiie-alphaSV I hereby 
effectively generating agonists and antagonists of Neu- 55 
troidnc-alpha and/or Neutrokiae-alphaSV See generally, 
U.S. Pat. Nos. 5,605J93, 5,811,238, 5,830,721, 5,834,252, 
aixl 5. X3 7,458, and Put ten, P. A., el af, Curr. Opinion Hio- 
technoi 8:724-33 (1997); Harayama, S. Trends BiofechrtoL 
] 6(2): 76-82 (1 998); Hansson. L. O.. et al., / MoL Biol 287: 60 
265-76 (1999); and Lorenzo. M. M. and Blasco, R. Biotech- 
niques 24(2):308-13 (I998)(eachof these patents and publi- 
cations are hereby incorporated by reference). In one 
embodiment, alteraiion of Neutxokine-alpha and/or Neu- 
Irokine-alphaSV polynucleotides and coircsponding 65 
polypeptides may be achieved by DNA shuffling. DNA shuf- 
fling involves the assembly of two or more DNA segments 
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into a desired Neulfokine-alpha and'or Ncutrokine-alpIiaSV 
molectile by homologous, or site-specific, recombination. In 
another embodiment, Neutrokine -alpha and/or Neulrokine- 
alpluiSV polynucleotides and cn^rres ponding polv-peplides 
5 may be altered by being subjected lo random nuiiagenests by 
error-prone PCR. random nuclei>iide insertion or otljcr meth- 
ods prior to recombination. In another embodiment, one or 
more components, motifs, sections, parts, domains, frag- 
moiiis. etc.. of Neuirxtkine-aJpha and/or Neutrokine-alphaSV 
lu may be recombincd with one or more a'tmponenis. motifs, 
sections, parts, domains, fragments, etc. of oik* or more het- 
erologous molecules. In preferred embodiments, the l>eier- 
ologous molecules are. for example. TNF-alplui. lynipho- 
loxin-alplia (Fl'-alplui, al.so known as I NF-bela). Ff-beta 
13 (found in complex hctcroirimer LT-alpha2-bcta). OPGL. 
FasF. n)27F. c:D30F. CD40L. 4-mBF. DcK3. OX40F. 
TNF -gamma (Inlernatioiiiil Publication No. WO 96^1 4328). 
AlM-I(Iiueniaiional Publication No. WOy7./33899). AIM-IJ 
(Inlenialional PuhliciUinn No. WO 97/34911). APKIF (.F 
:o Exp. Med. 188(6): 1 185-1 190). endokinc-alplia (Inicnia- 
rional Publication No. WO 98/07880), OPG, OX40. and 
nerve gTLiwth factor (NGF). and soluble fonns of Fas. CD30. 
CD27. CEMO and 4-IBB, TR2 (Inlenialional l>iibiication No. 
WO 96/34095). I)K3 (Inlenialional Puhlicaiion No. WO 
97/.V^904), I)R4 (International Publication No. WO 
98/32856), TK5 (International Publicaiion No. WO 
98/30693). TR6 (International I*ubltcaiion No. WO 
98/30694). TR7 (International Publication No. WO 
9X/41629), rk.'\NK,'rR9(Inlemaiional Publicaliim No. WO 
98/.S6892). IT^IO (Internal iona I Publication No. WO 
98/54202), 3I2C2 (International Ihiblicaiion No. WO 
98/06842), TR 1 2.C.^D, and v-FLlP. In further embixiimenis. 
the heterologous molecules ;ire any member of the Tt< F fain- 
ily. 

In a preferred embodiments. Ncutrokinc-alplui and/or 
Neuirokme-alphaSV poly peptides of the invention (includ- 
ing biologically active fragments or variants ihereoO. are 
fiised with soluble CD40L polypeptides, or biologically 
active fragments or variants thereof. 

To improve or alter the characierisiics of Neutrokine -alpha 
and/or Neiitrokine-alphaSV polypeptides, protein engineer- 
ing may be employed. Recombinant DNA technology known 
to Uiose skilled in the art can be used to create txivel mutant 
paiteius or "mtUeins inclixling single or multiple amino acid 
substitutions, deletions, additions or fusion proteins. Such 
modified polypeptides can show, e.g., enlianced activity or 
increased stability. In addition, they may be purified in higjier 
yields and show belter solubility than the corresponding nani- 
ral pt»lypeplide, at least uixlercertain purificalitmand storage 
conditions. For instance, for many proteins, including the 
extracellular domain or the mature form(s) of a secreted pro- 
tein, it is known in the art tliat one or more amino acids may 
be deleted from the N-lerminu-s i>r (^-terminus without sub- 
stantial loss of biological ftmction. For instance. Ron el al.. J. 
Biol. Chem.. 268:2984-2988 (1993) reported modified KGF 
proteins that had heparin binding activity even if 3, 8, or 27 
amino-tenuinal amino acid residues were missing. 

In the present case, smce the protein of the invenlitin is a 
member of the TNF polypeptide Ihmily, deletions of N-ier- 
minal amino acids up to the Gly (G) residue at posit ion 1 9 1 in 
FIGS. 1 A and 1 B (SCQ ID NO:2) may retain some biological 
activity such as, for example, the ability to stimulate lympho- 
cyle (e.g., B cdl) proliferation, difTereuiiatiou, and/or activa- 
tion, and cytotoxicity to appropriate targa cells. Polypeptides 
having further N-ierminal deletions including the Gl^ (G) 
residue would not be expected to retain biological activities 
because it is known that this residue in TNF-relaied polypep- 
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niJ<:s is in ihc beyimiiniiof the conserved ck^niain required for 
biak^gical activities. I low<:ver. c^'cn ifdeleiion ol'oacor more 
amino acids f'roiii ihc N-tem\iniis ofa profein resiihs in modi- 
ficalion or U»ss ((Torn: or nu>re hiulo^icut runcliDiis of ihe 
pmicin, otiier hmctioiinl aciiviiies mny siill he retained. Tims. > 
the ability of il>e shortened protein to induce and/or bind to 
antibodies which recognize the complete or extracellular 
domain of the protein generally vv ill be retained wlien less 
than tlic majority of the residues of the complete or extracel- 
kilar dotiiain ol the protein are removed tmm the N- terminus, lu 
Whether a particular pol>7H:piide lacking N-ienninal residues 
ofa complete pn^tein retains such i mm iirK> logic activities can 
readily be delerniincd by routine metluxis described herein 
wnd oiheru ise known in Ihe an. 

Accordingly, the present invention further provides 15 
polypeptides having one or more residites deleted from tl>e 
amino icmiinus of the amino acid seqiience of the Neu- 
tmkine-aJpha shown in PIGS. I A and IB (SEQ If) NO;2). up 
U> the gl>*cine residue at posilion lyi ((ily-iyi residue Ihim 
Ihe amino tcmnmis). and polynitcletMides encoding such :u 
polypeptides. In prinicular. the present invention provides 
polypeptides contprising. or alleniatively consisting of. the 
amino acid sequence of residues n'-285 of SEQ ID NO:2. 
where n' is an integer in ihe ninge oflhe aniii>i> acid position 
of nmino acid residues 2- 1 90 of the amino acid sequence in 2.s 
SEQ ID N0:2. Polynucleotides eiKzoding these ptilypepiides 
are also encompassed by the invention. More in particular, the 
invention provides polynuclevilides encoding polypeptides 
comprising, or alternalively ctmsisiing tif. an amino aeid 
sequence selected from the ga^np consisting of resithies .»n 
2-285, .'^-2K5. 4-285, 5-285, 6-285. 7-285, 8-285, 9-285. 
iO-283. J 1-285. 12-285. 13-285. U-285. 15-285. 16-285. 
17-285, IS'285. 19-285. 20-2S5. 21-285. 22-285. 23-285, 
24-285. 25-285. 26-285, 27-285. 28-285. 2')-28.S. 30-285. 
31-285. 32-285. 33-285. 34-285. 35-285, 36-285, 37-285. 3> 
38-285. 39-285, 40-285, 41-285. 42-285, 43-285. 44-285. 
45-285, 46-285. 47-285. 48-285. 49-285. 50-285. 51-285. 
52-285, 53-285. 54-285, 55-285, 56-285. 57-285, 58-285. 
59-285, 60-285. 61-285, 62-285, 63-285, 64-285. 6.5-285. 
66-285, 67-285. 68-285, 69-285. 70-285. 71-285. 72-285, 4c» 
73-285. 74-285, 75-285. 76-285. 77-285. 78-285. 79-285, 
80-285. 81-285. 82-285. 83-285. 84-285, 85-285. 86-285. 
87-285. 88-285. 89-285. 90-285, 91-285, 92-285, 93-285, 
94-285. 95-285, 96-285, 97-285, 98-285, 99-285. 100-285, 
lOJ-285, 102-285. 103-285, 104-285. 105-285, 106-285. 45 
107-285, 108-285, 109-285. 110-285, 111-285. 112-285. 
113-285, 114-285. 115-285. 116-285, 1J7-285, 118-285, 
119-285. 120-285, 121-285. 122-285, 123-285, 124-285. 
125-285, 126-285. 127-2X5. 128-285. 129-2X5, 1.30-285, 
131-285, 132-285, 133-285. 1.34-285. 135-285. 136-285, 5t) 
137-285. 138-285, 139-285. 140-285. 141-285, 142-285, 
143-285. 144-285. 145-285. 146-285. 147-285, 148-285. 
149-285, 150-2X5. 151-2X5. 152-2X5, 153-285, 154-2X5. 
K5.5-285. 156-285. I57-28.S. 158-285, 159-28.5, 160-285. 
161-285, 162-285, 163-285. 164-285, 165-285, 166-285, 55 
167-285, 168-285. 169-285, 170-285. 171-285, 172-285, 
173-285, 174-285, 175-285, 176-285. 177-285, 178-285, 
179-285, 180-285. 181-285, 182-2X5, IX.3-2S5, 1X4-2X5, 
185-285, 186-285- 187-285, 188-285. 189-285,and 190-285 
of SEQ ID NO: 2. Polypeptides encoded by tliese polynucle- 6<j 
otidcs are also encompassed by Uie invention. The present 
invent ioD is also directed to nucleic acid molecules compris- 
ing, or alternatively, coasi sling of. a pobnucleoiide sequence 
at least 80%, 85%, 90%, 92%. 95%, 96%, 97%, 98% or 99% 
identical to the polynucleotide sequence encoding the Neu- 65 
trokioe-alpha and/or Neutrokine-alphaSV polypeptides 
described above. The present invention also encompasses the 



above polynucleotide sequences fused to a heterologous 
polymtcleoiide seqiK?nce. Polypeptides encoded by llicsc 
nucleic acids and/or polynucleotide seqiieiK:es are also 
encompas-sed by Ihe invention, as are polypeptides eompri.s- 
ing, or aliematively consisting of. an *nmino acid sequence at 
least 80%, 85%. 9094. 92%, 95%. 96%. 97%, 98% or 99% 
identical to the amitw acid sequence described above, and 
polynucleotides tlial encode si»ch polypeptides. 

Furthermore, since the predicted extracellular domain of 
the Neuia>kine-alpha polypeptides of Che invention may itself 
elicit biological activity, deletions of N- and C-tennina! 
amino acid residues from the predicted extracellular region of 
the polypeptide (spanning positions GIn-73 to Leu -285 of 
SKQ 11) N<):2) may retain biological activity such as. 
for example, ligand binding, stimiilation of lymphocyte (eg., 
B cell) proliferation, diflerentiation, and/or activation, and 
modulation of cell replication or nwdulation of target cell 
activities. However, even if deletion of one or more amiiK> 
acids from the N-lenninus nf the predicted exlrjcellular 
domain ofa Naitrokinc-alpha polypeptide results in rand i ft - 
cation or loss of one or more biological functions of ihe 
polypeptide, other functional activities may still be retained, 
fhus. the ability of the shortened polypeptides to induce 
and/or bind to antibodies which reci>gni/e ihe aimplete or 
mature or cxiniccllular domains of Ihc polypeptides generally 
will be retained when less than the majority of the residues of 
tlie amiplcte or mature or extracellular domains of the 
polypeptides are removed from the N-terniiuus. Whether a 
piirticular pt)Jypcpiide lacking N-tenninal residue.^cofa com- 
plete polypeptide retains such immunologic activities can 
readily be determined by routine methods described herein 
and olherwise known iu the art. 

Accordingly, the present invention further provides 
polypeptides Iiaving one or more residues deleted from the 
amino terminus of the amiiKi acid sequence of Nculrokine- 
alpha sliown in SliQ ID NO: 2, up to the glycine residue at 
position number 280, and polynucleotides encoding sucb 
polypeptides. In particular. Ihe present invention provides 
polj'peptides comprising, or alternatively consisting of, ihe 
amino acid scquerKC of residues n^-285 of SEQ ID NO:2, 
where iv is an integer in the range of the amino acid position 
of amino acid residues 73-280 in SEQ ID NO:2, and 73 is the 
position oflhe first residue from llie N-tenninus of tlie pre- 
dicted extracellular domain of the Nentrokine-alpha polypep- 
tide (disclosed in SEQ ID NO:2). Polynucleotides encoding 
these polypeptides are also encompassed by the invention. 
More in particular, in certain embodiments, the invention 
provides polynucleotides encoding polypeptides comprising, 
OT allernatively amsisling of, an amino acid sequence 
selected from the group consisting of residues of Q-73 to 
L-285; G-74 to L-285: D-75 to L-285; L-76 to L-285; .4-77 lo 
L-285; S-78 to L-285; L-79 to L-285: R-80 to L-285; A-81 lo 
I -2X5; K-X2 to I -285; I ,-8.3 to 1 .-285; Q-X4 U> I .-2X5; (f-X5 lo 
L-285: H-86 to L-285; H-87 to L-285; A-88 to L-285:. E-89 lo 
L-285: K-90 to L-285: L-91 lo L-285: P-92 to L-285; A-93 lo 
L-285; G-94 to L-285; A-95 to L-285; G-96 to L-285; A-97 lo 
L-285; P-98 to L-285; K-99 to L-285: A- 100 to L^285: G-lOl 
to 1.-2X5; I. -102 lo L-2X5; H-103 U> 1.-2X5; K-104 lo L-285; 
A-105 to L-285; P-106 to L-285; A-107 to L-285; V-108 to 
L-285: T-109 to L-285; A-Ul to L-285; G-Ul to L-285: 
L-1 12 to L-285: K-1 13 to L-285; 1-1 14 lo L-285; F-1 15 lo 
L-285; E- 116 to L-285; P-117 to L.285: P-118 to L.285: 
.V119 lo L-285: P-120 lo L-285; G-121 to L-285; E-122 to 
L-285; G-I23 to L-285; N.124 to L-285; S-125 to L-285; 
S-126 to L-285; Q-127 to L-285; N-128 to L-285: S-129 to 
L-285; R-I30 to L-285; N-13I to L-285; K-132 to U285; 
R-J33 to L-285; A-134 to L-285: V-i35 to L-285; Q-136 to 
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1.-285-. G-137 to L-285; P-BS lo L-2H5: U-By lo 1,-285; 
t-UO to I.-285: T-141 lo 1,-285: V^I42 lo L-2S5; T-\^y lo 
L-285; Q-144 to L-285; D-145 lo L-2S5: C-I46 lo 1,-285: 
(,-147 U) 1.-2X5: Q-I4K Ui I.-2S5; I. -149 lo I.-2N5: 1-150 to 
L-285; ,A-151 to L-285; 0-152 lo 1.-285: S-I53 to L-285; > 
H-I54 to L-285; T-155 to L-285; P-156 to L-285: 1-157 to 
L-285; M58 to L-285: Q-159 to L-2R5: K-J60 lo L-285: 
(j-I6I lo 1.-285; S-162 lo L-285; Y-J63 to L-285; T-J64 lo 
L-2S5; F-165 to L-2S5; V-166 lo L-285: P-167 to L-285: 
VV-168 to L-285: L-I6'; to L-285; L-I70 to L-285: S-171 to jm 
r,-285: F-I72 to L-285; K-173 lo L-285; R- 174 to L-285: 
G-175 to L-285; S-(76 to L-2S5: .\-J77 to L-285: L-i7S to 
i.-285: IM79 to L-285; E-180 to L-285; K-J8I to [.-285; 
l-:-I82 to 1-285: N-1K3 lo 1.-2X5; K-IX4 lo 1,-2X5: 1-1X5 lo 
[.-285: L-186 to L-285; V-I87 to L-285: K-I88 to [,-285: i5 
E-189 to L-285; T-190 to L-285; G-191 lo L-285; ¥-192 to 
L-285: F-193 to L-285; F-194 to L-285: 1-195 to L-285; 
Y-196 to L-285; G-197 to L-285: Q 198 to L-285; V-I99 to 
L-285; [ -2(M) lo I.-2K5; Y-20J lo L-285: 1-202 lo 1.-2X5: 
D-203 to L-285; K-2a4 to L-285: T-205 lo 1.-285; Y-206 lo :i. 
L-285: .\-201 lo L-285: M-208 to L-2S5: G-209 to L-285; 
U-210to L-285; L-2I1 to L-285: 1-212 to L-285; Q-213 to 
L-285; R-214 to L-285; K-215 lo L-285: K-2I6 lo L-285: 
V'-217 It) L-285: H-21K lo L-2X5; V-219 lo L-2X5; F-22() lo 
L-285; G-221 to L-285; D-222 to L-285; C-223 lo L-285: 25 
L-224 lo [,-285: S-225 to L.285; L-226 to L-285: V-227 lo 
1,-285; T-228 to L-285: L-229 to L-285; F-230 to L-2X5: 
R-231 lo L-285: C-232 to 1.-285; 1-233 to L-285; Q-234 to 
L-2X5: N-2.35 to L-2X5: M-236 to 1,-285; P-237 lo 1.-2X5: 
E-238 to L-285: 1-239 lo L-285: L-240 to L-285: P-24] to 
L-285; N-242 lo L-285; N.243 ro L-285: S-244 lo L-285: 
C-245 lo L-285; Y-246 to L-285; S-247 to L-285; .A-248 to 
L-285: G-249 to L-285; 1-250 to L-285: A-251 lo 1,-285: 
fC-252 to L-285; [.-25.3 (o [,-285; E-254 lo r.^285: R-255 lo 
L-285; G-256 to L-285: D-257 to L-285: E-25S to L-285: 
L-259 to L-285: Q-260 lo L-285: L-261 to L-285; A-262 to 
L-285; 1-263 to L-285; P-264 to L-285; R-265 lo L-285; 
E-266 to L-285; N-267 to L-285; A-268 to L-285; 0-269 to 
L-285; 1-270 to L-285; S-271 to L-285: L-272 to L-285; 
D-273 lo L-285; G-274 to L-285; D-275 to L-285: V-276 to 4n 
L'285; T-277 to L-285; F-278 to L-285; I--279 to L-285; and 
G-280 to L-285 of SEQ ID NO:2. Polypeptides encoded by 
these polynucleotides are also encompassed by Uie invenrion. 
The present invenlion is also directed lo nucleic acid mol- 
ecules comprising, or alternatively, consisting of, a poly- 45 
nucleotide sequence ai least 80%. 85%, 90%, 92%, 95%. 
96%, 97%, 98% or 99% ideniical to the polynucleotide 
sequence encoding the Neutrokine-alpha and/or Neutrokine- 
alphaSV p^ily pep tides described above. The presenl inveii- 
cion also encompasses the above polynucleotide sequences Mt 
fused to a heterologous polynucleotide sequence. PoI}'pep- 
tides encoded by these nucleic acids and/or polynucleotide 
sequences an; also enaimpctssed by the invenlion, as are 
polypeptides comprising, or aliemalively consisting of, an 
amino acid sequence at least 80%, 85%, 90%, 92%, 95%, 5> 
96%, 97%, 98% or 99% jdenlical to the amino acid sequence 
described above, and polynucleotides thai encode such 
polypeptides. 

Highly preferred embodiments of the invention are 
directed to nucleic acid molecules comprising, or aliema- 60 
tively consisting of a polynucleotide having a nucleotide 
sequence at least 80%, 85%, 90% identical and more prefer- 
ably at least 95%, 96%, 97%, 98%, 99% or 100% identical to 
a polynucleotide sequence encoding the Neutrokine-alpha 
polypeptide having the amino acid sequence at positions 1 34- 65 
285 in RGS. lA and IB (SEQ ID NO:2). Preferred embodi- 
ments of the invention are directed lo nucleic acid molecules 



comprising, or alternatively consisting of a polynucleotide 
Iiaving a uucleotide sequence al least 90% idem i cot to a 
polynucleotide sequence encoding ilic Neutrokine-alpha 
polypeptide Iviving I he ami no acid sequence at p*>silions 134- 
285 in FIGS. lA and IB (SEQ ID NO:2). Mon? preferred 
embodiments of the invention are directed to nucleic acid 
molecules comprising, or altemniively consisting of a poly- 
nucleotide having a nucleotide sequence at least 95% identi- 
cal to a ptilynucieoiidc sequence encoding the Neulrokine- 
alphii ptilypeplide having the amino acid sequence at 
positions 134-285 in FIGS. 1 A and JB (SEQ I0N0:2). More 
prcterrcd cm bod i menus of the invention are directed to 
nucleic acid molecules comprisijig, or alternatively consist- 
ing 1)1 a polynucleotide having a nucleotide sequence mI le:tsl 
96% identical to a polynucletitidc sequence encoding the 
Neulrokine-Lilpha polypeptide having the amino acid 
sequence al positions 1 34-285 in FIGS. lA and IB (SEQ ID 
N0:2). 

Addilionally. nmre preferred enib<KJiments of the inven- 
tion arc directed to nucleic acid molecules comprising, or 
alternatively consisting of a polynucleotide having a nucle- 
otide sequence ar least 97% \p a polynucleotide sequence 
encoding ilie Neutrokine-alpha polypeptide liavingtl^e amino 
acid seqtietice al post I ions 134-285 in KK iS. 1 .A and IH (SHQ 
ID NO:2)- Additionally, nwrc preferred cnibodirucnts of the 
invention are directed lo nucleic acid molecules comprising, 
or alternatively consisting of a polynucleotide having a nude- 
oiide sequence al least 98% lo a polynucleotide sequence 
encoding I l>e Netiln)kine-alph:i polypeplide having tlie amino 
acid seqijence al positions 1 34-285 in FIGS. I A and IB (SEQ 
ID NO: 2). .Addiiionally, nwre preferred embodiments of the 
invention are directed lo nucleic acid molecules comprising, 
or aiteriwlively consisting of a polynncleolide having a nucle- 
otide sequence at leasi 99% ideniical to a polynucleotide 
sequence encoding the Ncutrv»kinc-alplia polypeptide having 
the amino acid sequence at positions 134-285 in FIGS. LA 
and J B (SEQ ID NO:2). 

In specific etnbixliments, a polypeptide comprising, or 
alternatively consist ing of. one ol'the following N-termioally 
deleted polypeptide fragmenis of Neutrokine-alpha and/or 
Neiilrokine-alphaSV are preferred: amino acid residues Ala- 
7] tlirough Leu -285, amino acid residues Ala -81 through 
Leu -285, amiiK) acid residues Leu-112 (hrough Leu -28 5, 
amino acid residues Ala- 134 through Leii-285, amino acid 
residues Leu- 147 tluough Lcu-285, and aauno acid nsidues 
Gly-161 thiuugh Leu-285of SEQ ID NO: 2. Polynucleotides 
encoding these polypeptides are also encompassed by the 
invention. 

Similarly, many examples of biologically funclional (^-ter- 
minal deletion mutcins are known. For instance. Interferon 
gamma shows up to ten times higher activities by deleting 
8-10 amino acid residues from the carboxy terminus of the 
prxHein (IXibeli e( aL. J. Rintcchnology 7:199-216 (19XX). 
Since thepnsseni protein is a member of the TNF polypeptide 
family, deletions of C-temiinal amino acids up to the leucine 
residue at position 284 are expected to retain most if not all 
biological activity such as, for example, ligaiid binding, the 
abiliiy lo siimulale lymphocyte (e.g., B cell) proliferdiion, 
dilTerentiation, and/or activation, and modulation of cell rep- 
lication. PoWpeplides having deletions of up to about 10 
additional C-terminal resklues (i.e,, up to the glycine residue 
at position 274)also may retain some activity siich as receptor 
binding, although such polypeptides u'ould lack a portion of 
the couserved TNF domain which extends to about Leu-284 
of SEQ ID NO:2. However, even if deletion of one or more 
amino acids from the C-tenninus of a protein results in modi- 
fication or loss of one or more biological functions of the 
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proiein. other riinctional aciiviiies may siil! be remincd. nuis. 
ilie abiltiy of ihe shortened prorein lo induce and'or bind lo 
antibodies which recognize the complete or niotnrc protein 
•ienerally will be reluiiiwJ when less than the nuijorily ol lhe 
residues of the contpleie or mature piotein are removed fmin > 
the C-temiinus. Whetlier a particular polypeptide lacking 
C-tenuinal residues of a complete protein retains such immu- 
nologic activities can readily bcdctemiined by routine meth- 
ods described herein and niherwise kmnvn in tlie art. 

Accordingly, the present iuvenlion further provides to 
pt>lypepiides having one or more residues deleted from the 
carboxy temiinus of the amino acid sequence of the Neu- 
trokine-alpha polypeptide shown in FIGS. 1 A and IB (SGQ 
II) NO: 2), up lo the glycine residue at position 274 ((7ly-274) 
and polynucleotides onctxiing such polypeptides. In panicu- I5 
lar, the present invention provides polypeptides comprising, 
or alternatively consisting of. the amino acid sequence of 
residues 1-m' of the ajniiio ;icid sequence in SEQ ID NO:2. 
whcreni* is any integer in the range nftheumino acid posilion 
of amijio acid residues 274-284 in SEQ ID NO: 2. Poly nude- :n 
oiides encixiing tliese polypeptides are also encompassed by 
tJie invention. More in particular, the invention provides poly- 
nucleotides encoding polypeptides comprising, or allermi- 
lively ctm.s islingiif an amino acid sequence selected lh«n the 
group consisting of residues 1-274. i-275. 1-276. 1-277. :> 
1-278. 1-279, 1-280, 1-281, 1-282, 1-283 and 1-284 of SRQ 
ID NO:2. Polypeptides enaxled by these polynucleotides are 
also encompassed by the invention. The present invention is 
also direciwl tti micleic acid nit>Ieciiles comprising, or aller- 
naiivcly. consisiing of. a polynucleotide sequence at least >• 
80%, 85%, 90%, 92%. 95%. 96%, 97%. 98% or 99% identi- 
cal to the polynucleotide sequence enaxlbig tlie Neuirokine- 
alplw and/or Neutrokine-alphaSV polypeptides described 
abt-kve. riie present invention also encompasses the above 
polynucleotide sequences fused to a heterologous polyniicic- 
otide sequeiKe, PolsTieplides encoded by these micIeic acids 
and/or polynucleotide sequeiKes are also encompassed by the 
invention, as are polypeptides comprising: alteniatively 
consisting of, an amino acid sequence at least 80%, 85%. 
90%, 92%, 95%. 96%, 97%, 98% or 99% identical lo the 
amino acid sequence described above, and polynucleotides 
that encode such polypeptides. 

Also provided are polypeptides comprising, or alterna- 
tively consisting of one or more amino acids deleted from 
both the amino and the carboxyl tcxraini, which may be 45 
described generally as liaving residues n*-m* of SCQ ID 
NO: 2- where and m' are integers as defined above. Also 
included arc a nucleotide sequence encoding a polypeptide 
ciunprising, or allwnatively consisiing of, a ptirtion of the 
complete Ncutrokinc-alpha am mo acid sequence encoded by 5" 
the deposited cDNA clone contained in AJCC Accession No. 
97768 where this portion excludes from 1 to 1 90 amiiw acids 
U\m\ the amim> terminus or from 1 to 1 1 amino acids fmrn the 
C- terminus of the complete amino acid sequence (or any 
combinatiou of these N-ierminal and C-ierminal deletions) 55 
encoded by the cDNA clone in (he deposited plasmid- Poly- 
nucleotides encoding all of tlie above deletion polypeptides 
are encompassed by the invention. 

Similarly, deletions of C-ierminal amino acid residues of 
the predicted extracellular domain of Neutrokine-alpha up to a* 
the leucirke residue at position 79 of SCQ ID NO: 2 may retain 
some biological activity, such as, for example, ligand binding, 
stimulation of lymphocyte (e.g., B cellj proliferation, dilTer- 
eniiation, and/or activation, and modulation of cell replica- 
tion or modulation of target cell activities. Polypeptides hav- 65 
ing further C-iermina I deletions including Lcu-79 of SEQ JD 
NO: 2 would not be expected to retain biological activities. 



However, even if deletion of one or more aiuijio acids fmni 
the C-ierminu sofa polypeptide results in oKxlificaiion or loss 
of one or more biological functions of the polypeptide, other 
functional activities may still he retained. Thus, the ability of 
' the shortened polypeptide (o induce and.'or bind to antibodies 
which recognize the complete, mature or extracellular fonns 
of the ptilypeplide gcnerjily will be retained when less than 
the ma jority of the residues of the complete, mature or exim- 
cellular fonn-; of the polypeptide are removed fami the C-ter- 
minus. Whether a particular polypeptide lacking C-ienniuaJ 
residues of the predicted exiracellubr domain retains such 
inanumologic activities can readily be detenittned by routine 
jnethods described herein and othcrw ise kiwwn iu die art. 

.\ccordingly. the preseiu invention further pn)vides 
pol^'pcptidcs having one or more residues deleted from the 
carboxy terminus of the amino acid sequence of the predicted 
extracellular domain of Neutrokine-alpha polypeptide shown 
in SHQ ID NO:2. up lo ilie leucine residue at position 79 ol' 
SHQ II) N():2. and poly nucletu ides enciiding such ptWypep- 
lides. In particular, the present invention provides polypep- 
tides comprising, or alternatively consisting of, the amino 
acid sequence of residues 73 -nt" of the amino acid sequence 
in SGQ ID NO:2, where ni^ is any integer in the range of tlie 
amino acid position of amino acid residues 7V to 285 in (he 
iunino acid sequence in Sl*Q ID NO: 2. and residue 78 is the 
posilion of il)e lirsi residue at the C-tenninus of the predicted 
extracellular doniiiin of ilie Neuift>kine-aIpho polypeptide 
(disclo.sed in SKQ ID N0:2). Polypeptides encixled by these 
polynucleolidcs are :iist> encompiissed by I he invention. More 
in particular, in certain embodiments, the invention provides 
polynucleotides enct>ding polypeptides comprising, or alter- 
natively consisiijigof an amino acid sequence selected faini 
the gA^up consisiing of residues Q-73 to Leu -285; Q-73 to 
L-284; Q-73 lo K-283: Q-73 to L-282: Q-73 to A-281: Q-73 
to 0-280; Q-73 to F-279;Q-73 tor-278: Q-73 to 1-277; Q-73 
to V-276; Q-73 to D-275: Q-73 to 0-274; Q-73 lo D-273; 
Q-73 to L-272; Q-73 to S-27 1 : Q-73 lo 1-270: Q-73 to Q-269; 
Q-73 to A-268: Q-73 lo N-267; Q-73 to L'-266; Q-73 to 
R-265: Q-73 to P-264: Q-73 to 1-263; Q-73 to A-262: Q-73 to 
L-261: Q-73 to Q- 260; Q-73 lo L-259; Q-73 to E-258; Q-73 
to D-257; Q-73 to 0-256; Q-73 to 12-255; Q-73 lo C-254; 
Q-73 to r.-253: Q.73 to K-252; Q-73 to A-25 1 ; Q-73 io 1-250: 
Q-73 toO-249;Q-73 to A-248; Q-73 to S-247; Q-73toY-246; 
Q-73 10 C-245: Q-73 to S-244; Q-73 to N-243: Q-73 to 
N-242 ; Q-73 lo P-24 1 ; Q-73 to L-240; Q-73 to T-239; Q-73 to 
G-238: Q-73 to P-237; Q-73 to M-236; Q-73 to N-235; Q-73 
to Q-234; Q-73 to 1-233; Q-73 to C-232: Q-73 to R-23 1 ; Q-73 
to F-230: Q-73 to L-229; Q-73 lo T-228; Q-73 to V-227: Q-73 
lo I .-226; Q-73 UkS-225; Q-73 lo I .-224: Q-73 (u K-223;Q-73 
to D-222; Q-73 to G-22 1 ; Q-73 to F-220; Q-73 to V-2 1 9: Q-73 
to H-218: Q-73 to V-217; Q-73 lo K-216: Q-73 to K-215; 
Q-73 to R-2 1 4; Q-73 to Q-21 3; Q-73 to 1 -2 1 2; Q-73 to L-2 1 1 ; 
Q-73 Ki H-210; Q-73 to (i-209; Q-73 lo M-20X; Q-73 to 
.A-207;Q-73 loY-206;Q-73toT-205;Q-73 to K-204;Q-73to 
D-203;Q-73 ioT-202: Q-73 toY-201 ;Q-73 to L-2O0;Q-73 to 
V-199; Q-73 to Q-1 98; Q-73 lo G-1 97: Q-73 to Y-196; Q-73 
to I- 1 95: Q-73 to F- 1 94: Q-73 to F-l 93; Q-73 lo Y- 1 92; Q-73 
to (i- 1 9 1 ; Q-73 lo I - 1 90; Q-73 to K- 1 X9; Q-73 to K- 1 88; Q-73 
to V- 1 87: Q-73 to L- 1 86; Q-73 to 1- 1 85; Q-73 to K- 1 84; Q-73 
to N-183; Q-73 to E-182; Q-73 to K-181; Q-73 to E-180; 
Q-73 to n- 1 79; Q-73 to L-1 78; Q-73 to A- 1 77: Q-73 to S- 1 76; 
Q.73 to G-175: Q-73 to R-174; Q-73 to K-I73; Q-73 to 
F- 1 72; Q-73 lo S- 1 7 1 ; Q-73 to L-1 70; Q- 73 to L- 1 69: Q-73 lo 
W-168: Q-73 to P-l67;Q-73 to V-166; Q-73 to F-165;Q-73 
to T- 1 64: Q-73 to Y-1 63; Q-73 lo S-1 62: Q-73 to G-1 61 ; Q-73 
to K- 1 60; Q-73 to Q- 1 59; Q-73 to M 58; Q-73 to T- 1 57; Q-73 
to P-1 56: Q-73 toT-l 55; Q-73 to E-1 54: Q-73 to S- 1 53; Q-73 
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(o D- 1 52: Q-73 to A- 1 5 1 : lo i- 1 50: Q-73 lo 1.-149:0-73 
to Q-148: Q-73 to L-147: g-73 to C-146: 0-73 to D-145: 
Q-73 to Q- 1 44 : 0-73 to T- 1 43: Q- 73 to V- 142: 0-73 to T- 1 4 I : 
Q-73 to K- 1 Aih Q-73 u» K- 1 3*^: Q-73 to P- 1 3X: Q-73 lod-l 37: 
Q-73 to 0-136: 0-73 to V-J35: 0-73 to A- 134 : 0-73 !o 
R-133: Q-73 to K-132: Q-73 to N-13 1 : 0-73 to R-130: 0-73 
to S- 1 29: Q-73 to N- J 28: 0-73 to 0-127: 0-73 to S- 1 26: Q-73 
10 S-125: Q-73 to N-I24: Q-73 to 0-123: 0-73 to E-!22: 
0-73 lo G- 1 2 1 : 0-73 lo P- 1 20: 0-73 to A- 1 1 9: 0-73 lo P- 1 1 K: 
0-73 to P- II 7: Q-73 to E- 1 J 6: 0-73 to F- II 5: 0-73 to 1-1 1 4: 
0-73 to K-113: 0-75 lo K-112: Q-73 to G-III; 0-73 to 
A- 11 0; 0-73 to T- 109: 0-73 toV-108: Q-73 loA- 107: 0-73 to 
P-l06;Q-73 ioA-105;0-73 to H-104:0-73 to H-103:O-73 lo 
L-102:Q-73lo(M01:Q-73toA-l(M»: Q-73 iti K-y9: Q-73 to 
P-98: 0-73 to A-97: 0-73 lo Ci-%: Q-73 lo A-95: 0-73 to 
G-94; Q-73 lo A-93: 0-73 ki P-92: 0-73 to L-91; Q-73 to 
K-90: Q-73 to C-89: Q-73 to A-88; Q-73 to H'-87; Q-73 lo 
H-86; Q-73 to G-85: Q-73 to Q-84: Q-73 to L-83: Q-73 lo 
i:-X2: Q-73 to A-X 1 : Q-73 lo K-XO: and Q-73 lo i -79 ofSMQ 
ID NO: 2. Polypeptides encoded by ilicsc polynucleotides arc 
also encompassed by the invent ioiK The present iavcniion is 
also directed lo nucleic acid molecules comprising, ornlter- 
natively. consisting oi\ a po!>'nuclei^lide sequence at least 
J<(J%. X5%. 90%. 92%. 95%. 96%, 97%. 9S% or 99% identi- 
cal to the polynucleotide sequence encoding the Neuirokinc- 
alplia and/or Ncutrokine-alphaSV polypeptides described 
above. Tlie present invention also encompasses the above 
polyniiclcolide sequences fused to a heieio logons polynitcle- 
olide sequuiK'e. Ptdypeplides encoded by these nucleic acids 
aixl'or polynucleo tide sequences are also enct^nipossed by the 
invention, as are polypeptides comprising, or allemalively 
consistinuL oJ', an amino acid sequence at least 80%. 85%. 
90°<.. 92%. 95%. 96%. 97%. 98*'/i. or ^J9% identical to the 
atiiiiio acid sequeiKe described above, and polynucleotides 
dial encode such polypeptides. 

The invent ion also pawides polypeptides liaving one or 
more amino acids deleted fn^m both the amiuo and the car- 
boxyl tenuitii of the predicted extracellular domain of Neu- 
irokiiK-alpha. which may be describtxi generally as having 
residues n'-m' of SEQ ID NO:2 where u" and m^ arc integers 
as defined above. 

In another embodiment, a nucleotide sequence encoding a 
polypeptide consisting of a portion of Ihe extracellular 
domain of Ihe Neutrokine-alplia amino acid sequence 
encoded by ihccDNA plasmid contained in the deposit hav- 
ing ATCC accession no. 97768, where this portion excludes 
from 1 to about 206 amino acids fn>in the amino terminus of 
llie extracellular domain of the ajnino acid sequence encoded 
by ihecDNA plasmid contained in tlxe dep^isii having AT(X' 
accession no. 97768. or from 1 to about 206 amino acids from 
ihecarboxy lemiinus of the extracellular domain of the amino 
acid sequence encoded by i he cDN A plasm id contained in tlie 
deposit having .AI'CXT accession no. 9776«H^ or any combina- 
tion of the above amino terminal and carboxy lerminat dele- 
tions, of ilie entire extracellular domain of the amino acid 
sequence encoded by the cDNA pbsmid contained in the 
deposit having ATCC accession no. 97768. 

.As mentioned abi>ve, even if deletion of one tirmore amino 
acids from ihe N-iemiinus of a polypeptide results in modi- 
fication or loss of one or more functional activities (e.g., 
biological aaiviiy) of the polypeptide, other functions or 
biological activities may still be retained. Thus, the ability of 
a shortened Neulrokioe-alpha mulein to induce and/or bind to 
antibodies which recognize the ftill-Iength or mature Ibrms or 
the exuacellular domain of the polypeptide generally will be 
retained when less than the majority of ttie residues of the 
full-length or mature or extracellular domain of the polypep- 
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lidc are removed from the N-iemiinus. Whether a particular 
polypeptide lacking N-lenninal rxrsidiies of a complete 
polypeptide retains such immunologic activities can readily 
bcdelennined by rtuiline nielhiKl.s described herein and oil i- 
5 erwise kiunvn in the art. It is tK>t unlikely that a Neuirokine- 
alpha mulein wiili a large number of deleted N-tenninal 
amino acid residues may retain some t\incttoiviI (e.g.. bio- 
logical or immunogenic) activities. In fact, peptides com- 
posed of as few as six Neutrokine-alpha amino acid residues 

III m ay o j te n evok e an i nunu ne response . 

Accordin^y. the present invention further provides 
polypeptides having one or more residues deleted from \hc 
amino lenninus of the predicted full-length amino acid 
sequence td' the Neuirokine-alpha slum n in Sl-Q II ) NO: 2, up 

15 to t Ik glycine residue at position number 280 of the scxiucnce 
shown SHQ ID NO:2 and polynucleotides encoding such 
polypeptides. In particular, tlie presein invention provides 
polypeptides comprising the amino acid sequence of residues 
n'^-2X5 of I he sequence shown in SKQ I ! ) N();2. where n** is an 

2*} inlcger in the range of the amino acid position of amino acid 
residues I lo 280 of the amino acid sequence in SEQ ID NO: 2. 

More in particular, tlie invention provides polynucleotides 
encoding polypeptides CLitnprising, or allemalively consist- 
ing of. an amino acid sequence selected from the group cim- 
sisting of residues of D-2 to L-285. D-3 to L-285; S-4 to 
L-285; T-5 to L-285; E-6 lo L-285; R-7 lo I. -285; E-8 to 
L-285; 0-9 to L-285; S-10 to L-285: R-1 1 to L-285; L-12 to 
L-285; r- 1 3 lo I.-285; S-14 to L-285; C-1 5 lo I .-285; L- 16 lo 
1 -2X5; K- 1 7 lo 1 .-285: K- IX lo I -2X5: k- 1 9 lo I -2X5: H-20 lo 

}o L-285;E-2I lo [.-285; M-22lo L-285; K-2.^ to L-285; L -24 to 
L-285: K-25 to L-285: E-26 to L-285: C-27 to L-285: V-28 to 
I. -285: S-29 to L-285: 1-.^O lo I.-2S5: l.-.^l to L-285; P-32 to 
L-285; R-33 to I .-285: K-34 lo L-285: B-35 to L-285: S-36 to 
L-285; P-37 lo L-285: S-38 to L-285; V-39 to L-285: R-40 to 

:.5 L-285; S-41 to L-285; S-42 lo L-285; K-43 to L-285: D-44 to 
L-2S5; G-45 to L-285; fC^6 to L-285; L-47 to L-285; L.48 lo 
L-2S5; A-49 to L-285; .A-50 to L-285; T-5 1 to L-285; L-52 to 
L-285: L-53 to L-2S5: L-54 to L-285: A-55 to L-285; L-56 to 
L-285; L-57 lo L-285; S-58 to L-285: C-59 to L-285; C-60 to 

-u) L-285: L-61 to L-2S5; T-62 to L-285: V-63 to L-285: \-^64 to 
L-285; S-65 lo L-285: P-66 to L-285: Y-67 to L-285: Q-68 to 
L-285; V-69 to L-285; A-70 to L-285: A-7\ to L-285; L-72 to 
L-285; Q-73 to L-285 ; G-74 lo L-285: D-75 to L-285; L-76 lo 
L-285; A-77 to L-285; S-78 to L-285: L-79 to L-285 : R-80 to 

45 L-285;A-81 to L-285: E-82to L-285; L-83 to L-285. Q-84 to 
L-285; G-85 to L-2S5: 1 1-86 to L-285; 1 1-87 to L-285: A-88 to 
L-2S5; E-89 to L-285: K-90 to L-285; L-91 to L-285; P-92 to 
L-285; A-93 to L-285: G-94 to L-285: A-95 to L-285: G-96 to 
I.-2H5; A-97 lo 1 -2X5: P-98 lo 1.-285; K-99 Iti L-285: A-KX) 

5t. to L-285; G-101 to L-285; L-102 lo L-285: E-103 to L-285: 
E-104 to L-285; A-105 to L-285; P-106 to L-285; A-107 to 
L-285; V-108 lo L-285: T-109 to L-285; A-110 to L-285; 
Ct-\] \ to 1.-285; 1.-112 to L-2X5: K-113 lo L-2X5; 1-114 lo 
L-285; F-l 15 to L-285; E-116 to L-285; P-U? to L-285; 

55 P-1 18 to L-285; A-) 19 to L-285; P-120 to L-285: G-121 to 
L-285; E-122 to L-285; G-123 to L-285; N-124 to L-285: 
S-125 to L-285; S-126 to L-285; Q-127 to L-285; N-i28 to 
L-285; S-12V to 1.-2X5; R-130 lo L-285; N-L3I to L-285; 
K-132 to L-285: R-133 to L-285; A-134 to L-285; V-135 to 

Cf} L-285; Q-136 to L.285; G-137 to L-285; P-138 to L-285: 
C-139 to L-285; E-140 to L-285; T-141 to L-285; V-142 to 
L-285; T-143 lo L-285; Q-144 to L-285: D-145 to L-285; 
C-146 to L-285; L-147 to L-285; Q-148 to L-285; L-I49to 
L-285; 1-150 to L-285; A-lSl to L-285; D-152 to L-285; 

65 S-153 to L-285; E-154 to L-285; T-155 to L-285; P-156 to 
L-285; T-157 to L-285; 1-158 to L-285; Q-I59 to L-285; 
K-160 to L-285; G-161 lo L-285; S-162 to L-285: Y-163 to 
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L-285: T- 1 64 10 L-2H5: F-165 lo 1.-285: V-166 lo L-2S5: 
P-i67 to [--285: W-168 lo I.-285: L'I69 lo L-285: L-170 lo 
L-2S5; S-I7J lo L-285: F-i72 \o L-285: K-173 lo L-285: 
R-I74 10 L-2S5: G-I75 lo L-285; S-176 to L-285: A- 1 77 to 
L-285; L-I78 to L-285: R-179 to L-285: C-ISO to L-285: 
K-18i to L-285: E-I82 lo L-285: to L-285; K-184 to 

L-285; 1-185 to L-285: L-186 to L-285: V-187 lo L-285: 
K-J88 to L-285: 1M89 lo L-285: T-190 to L-285: G-l 91 lo 
L-285: Y-|y2 to L-2X5: \--\')^ to L-285: K-I*M lo L-2H5: 
1-195 to L-285: Y-196 to 1.-285: Cj-!97 to I.-285: Q-198 to 
L-285; V-199 to L-2S5; L-200 to L-285: Y-201 to L-2S5: 
T-202 lo L-285; D-203 to L-285: K-204 to L-285: r-205 to 
L-285: Y-2(>6 to L-285: .A-207 lo L-2X5: M-20X to 1.-285: 
0-209 10 L-285: H-2I0io L-285: L-211 to L-285: I-2I2 to 
L-285: g-213 lo L-285: R-214 to L-285: K-215 lo L-285: 
lC-216 to L-285; V-217 to L-285: 11-218 to L-285: V.219 to 
L-2S5; F-220 lo L-2S5; G-221 lo L-285: D-222 to L-285; 
E-223 10 L-285; L-224 lo L-285: S-225 lo L-285; L-22f> to 
L-285; V-227 to L-285: T-228 lo L-2S5: L-229 to L-2S5: 
F-230 10 L-2S5: R-231 to L-285: C-232 to L-285: 1-233 to 
L-285: Q-234 lo L-285: N-235 to L-285: M-236 lo L-2K5: 
P-237 10 L-285; t:-238 lo L-285: T-239 to L-285: L-240 to 
L-2K5; P-241 lo L-285: N-242 In L-285; N-243 to L-2X5: 
S-244 TO L-285: C-245 to L-285: Y-246 to L-285: S-247 to :5 
L-285; A-248 to I.-285; G-249 to L-285: 1-250 lo L-285: 
A-251 to L-285; K-252 lo L-285: L-253 to L-285: E-254 to 
L-285; E-255 to L-285: G-25fi to L-285; D-257 to L-285: 
K-258 lo I .-285; ! -259 lo I .-285: Q-260 In I .-285: I -26 1 li> 
L-285; A-262 to L-285; 1-263 to L-285: P-264 to L-285: .^o 
R-265 to L-285: E-266 lo L-285: N-2r>7 to L-285: A-268 lo 
L-285; Q-269 lo L-285: 1-270 to L-285: S-271 lo L-285: 
L-272 lo L-285; D-273 lo L-285: G-274 to L-2S5; D-275 to 
L-285; V-276 lo L-285: T-277 lo L-285: F-278 lo L-285: 
F-279 to L-285; and G-280 to L-2R5 ofSEQ ID NO:2. Tlic 35 
present application is also dir^xied to nucleic acid molecules 
comprising, or allenialively. consisting of, a polynucleotide 
sequence at least SO^^o, 85%. 90%. 92%, 95%, 96%, 97%. 
98% or 99% identical lo the polynucleotide sequence encod- 
ing the Neuirokinc-alplia and/or Ncutrokinc-alphaSV ah 
polypeptides described above. Tlie present invention also 
encompasses ibe above polynucleoiidc sequences fused lo a 
beierv»Iogous polynucleotide sequence. Polypeptides 
encoded by iliese nucleic acids and/or polynucleoiidc 
sequences arc also encompassed by the invention, as arc 4> 
polypeptides comprising an anaino acid sequence at least 
80%, 85%, 90%, 92%, 95%, 96%. 97%. 98% or 99% identi- 
cal to the amino acid sequence described above, and poly- 
nucleiilides that enuide such polypeptides. 

Also as raciuioncd above, even if deletion of one or more 5n 
amino acids from the C-temiinus of a protein results in modi- 
fication or loss of one or more functional activities (e.g., 
biological activity) of (he pnilein. olher fiinclitmal activities 
may still be retained. Thus, the ability of a shortened Neu- 
trokine-alpha niutein to induce and/'or bind to antibodies 55 
which recognize the complete or mature form or the extracel- 
lular domain of Uie polypeptide generally will be retained 
when less than the majority of Ihe residues of the ci>mplete or 
mature form or the extrncelhilar domain of the polypeptide 
are removed from the C-tenninus. Wlielher a particular 6fj 
polypeptide lacking C-terminal residues of a complete 
polypeptide retains such immunologic activities can readily 
be determined by routine methods described herein and oth- 
erwise known in the art. It is not unlikely that a Neutrokine- 
alpha mutetu with a large number of deleted C-leiminal 65 
amino acid residues may retain some functional (e.g., bio- 
logical or immunogenic) activities. In fact, peptides com- 



piled of as few as si.v Neulrokine -alpha amino acid residues 
itiay often evoke an i nun u tie response. 

.Accordingly, the present invention furtlxrr provides in 
jMother enibiKJinieul. polypeptides having one i»r n»nre ivsi- 
dues deleted frcrni the carboxy terminus of ihe amino iicid 
sequence of the Neuirokine-alplia sliown in SEQ ID NO: 2. up 
to the glutamic acid residue at position nimiber 6. and poly- 
nuclei>lides encoding .such polypefrtides. hi particular, the 
present invention pnivides polypeptides comprising the 
oaiino acid sequence of residues 1-m* of SEQ ID NO:2. 
where ur is an integer in ihc range of the amino acid position 
of amino acid residues 6-284 of ibe amino acid sequence in 

SFQ ID NO: 2. 

More in parlicuhtr. iIk* invcniion pnivides ptilymicleiilide.s 
encoding polypeptides comprising, or alicmalivcly consist- 
ing of. an amino acid sequence selected from the group con- 
sisting of residues M-l lo r.-284: M-1 to K-283: M-1 to 
L-282: M l to.V28l; M-1 ioG-280: M-1 to F-279; M-1 to 
K-27X: M l lo 1-277: M-! lo V-27ft: M-1 lo I)-275; M-1 lo 
G-274: M-1 to D-273: M-1 to L-272; M-1 lo S-271: M-1 lo 
1-270; M-1 to Q-269; M-1 to .A-268: M-1 lo N-267; M-1 lo 
Ir:-266: M-1 to R-265; M-1 to P-264; M-1 lo 1-263: M-I to 
.A-262: M-1 to L-261: M-1 to Q-260: M-I to L-259: M-1 to 
K-25«S: M-1 (ol)-257:M-l U)Ci-256;M-l lo K-255: M-I lo 
G-254: M-1 lo L-253: M-1 to K-252: M-1 lo A-251: M-1 lo 

I- 250; M-I to G-249: M-1 lo A-248; M-1 to S-247: M-1 to 
Y-246: M-I toC-245: M-I to S-244: M-J to N-243: M-1 to 
N-242: M-I lo P-241; M-1 to L-240: M-I lo 1-239: M-1 to 
K-23X: M-1 lo P-237; M-1 lo M-236; M-I lo N-235: M-1 to 
Q-234: M-1 lo 1-233: M l to C-232: M-1 to R-231: M-1 lo 
F-230: M-I to L-229: M-I to T-228: M-1 lo V-227: M-I to 
L-226: M-I to S-225: M-1 lo L-224: M-1 to E-223: M-I to 

0- 222: M-1 to 0-221: M-I to F-220; M-I to V^219: M-1 to 
H-218; M-I toV-2J7: M-1 loK-216:M-l loK-215; M-l lo 
R-214: M-l to Q-213: M-l to 1-212: M-J to L-211; M-l to 

II- 210; M-l toG-209;M-J toM-208;M-l to.A-207;M-l to 
Y-206; M l to T-205: M-l to K-204: M-l to D-203: M-I to 
T-202; M-J to Y-201; M-l to L-200: M-l to V-199:. M-l to 
Q-198; M-l lo G-197; M-l to Y-196: M-l to 1-195; M-l to 
F-194;M-1 to F-193; M-l toY-I92;M-l toG-l9l;M-l to 
T-190; M-l to C-189; M-l to K-188; M-l to V^I87; M l to 
L-186; M-l to 1-185: M-l to K-184; M-l to N-I83; M-l to 
E-182; M l toK-181;M-l to E-I80;M-1 to E-179; M-I to 
L-178; M-l io.A-I77;M-l to S-176; M-l ioG-l75:M-l to 
R.174: M-l to K-173; M-l to F-172: M-l to S-171: M-l to 
L-170; M-l toL-169: M-l to W-168: M-l to P-167; M-I to 
V-i66; M-I to F-165; M-l toT-164; M-l (o Y-163; M-l to 
S-162; M-l ioG-161:M-l to K- 160; M-I toQ-159; M l to 

1- 158; M-l lo T-157; M-l toP-156: M-1 to •1-155; M-l lo 
E-154; M-l lo S- 153; M-l ioD-152;M-l to.A-l51;M-l to 
I-I50; M-I to L-149; M-l to Q-148: M-l to L-147; M-l lo 
C-146; M-l loD-145; M-l toQ-J44:M-l toT-143: M-l to 
V-142: M l to T-141; M l lo K-140: M-l lo K-139; M-l lo 
P-13a; M-l to G-137; M-I to Q-136: M-l to V-135; M-l lo 
A-I34;M-1 !oR-l33;M-l loK-132; M-l toN-l31:M-l to 
R-130: M-l to S-I29; M-l to N-128; M-l to Q-127; M-l to 
S-126; M-l to S-i25; M-l to N-124; M-l to G-123; M-l to 
H-122; M-I lo Ci-121; M-l lo P-120; M-l h) A-1 19; M-l to 
P-n8; M-l to P-n7; M-l to 6-116; M-l lo F-IJS; M-l to 
1-114; M-l to K-I13;M-1 to L-112: M-l to G-lll: M-l lo 
A-1 10; M-l toT-109; M-l to V-108; M-l toA-107: M-l to 
P-106; M l lo.A-105: M-l ioE-104;M-l lo E-I03: M-l to 
L-102; M-l toG-101; M-l to A-lOO: M-l to K-99; M-l to 
P-98; M-l lo A-97; M-l lo G-96; M-l to A.95; M-l to G-94; 
M-l to A-93; M-l to P-92; M-1 to L-91 ; M-l to K-90; M-l lo 
E-89;M-I toA.88;M-l toH-87;M-l to 11-86; M-l toG-«5; 
M- 1 to Q-84; M- 1 to L-83 : M- 1 to £-82; M- 1 to A-8 1 ; M- 1 (o 
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R-80: M-1 10 L-7!): M l to S-78; M-J ro A-77: M-l lo L-76: 
M-1 to D-75;M-I ioG-74:M-I loQ-7.>: M-l lo L-72: M- 1 lo 
A-7I:M-I toA-70: M-1 toV-69:M-l toQ-r»8:M-l ioY-67; 
M-1 ln|--66:M-llnS-65:M-l loV-64;M-I loV-6:^:M-l U> 
T-62;M-1 toL-6hM-l ioC-60:M-l roC-59:M-! ioS-58: ^ 
M-I lo L-57: M-1 lo L-56; M-1 to A-55: M-1 lo L-54: M-I lo 
L-53:M-! lo L-52;M-1 ioT-51:M-l toA-50: M-1 ioA-49: 
M-l loL-48;M-( loL^7; M-1 toK-46:M-l toG-45:M-l to 
D-44:M-I toK-43:M-) toS-42;M-l toS-41:M-l toR-40: 
M-ItoV..^9:M-lioS-38:M-lioP-37;M-lioS-36:M-l to m 
E-35; M-l lo K-34; M-l to R-3V M-! to P-32: M-l to L-31; 
M-I lo 1-30; M-l toS-29;M-J toV-28;M-l ioC-27:M-l to 
£-26: M-l to K-25; M- i lo L-24; M-l lo K-23: M l to M-22: 
M-l l(iK-2l;M-I ioh:-20;M-I li)K-I9: M-t toK-IX;M-l lo 
K-17;M-1 toL-l6:M-l ioC-15;M-l (oS-U;M-l ioT-13: i> 
M-I loL-12; M-l to R-I1:M-1 loS-iO; M-l toQ-9;M-I lo 
E-8; M-I to R-7: and M-l to E-6 of SEQ ID N0:2. Hie 
present application is also directed to nucleic acid molecules 
L'oinprising, or altenuuively, consisting of. a polynucIciXido 
sequence at least 80%. 85%, 90%. 92%. 95%. 96%. 97%. :t. 
98% or 99% identical to the polynncleoiidc scqucocc encod- 
ing the Neutrokine-alplia and/or Neiitrokine-alphaSV* 
polypeptides described above. The present invention also 
encompasses ihc above polynucleotide sequences fused to a 
heterologous polynucleotide sequence. Polypeptides 25 
encoded by these luicleic acids and/or polynncleoiide 
sequences are also encompassed by the invention, as are 
polypeptides comprising an amino acid sequence at least 
X<>%. X5%. 9iYVn, 92%, 95%, 96%. 97%. 98% or 99% ideini- 
cal to the amino acid seqi»ence dcscrihetl above, and poly- .^n 
nucleotides iliai ejKX>de such polypeptides. 

The invenlion also provides polypeptides having one or 
more amino acids deleted from both the amino and the car- 
boxyl termini ot a Neutrokine-alpha polypeptide, which may 
be described generally as having residues n*-ni'' of SKQ ID 
NO: 2. where n^ and m' art integers as defined above. 

Furtherniore, since the predicted extracellular domain of 
the Neutrokine-alpJiaSV polypeptides of the invention may 
iiselfelicit ftmciional activity (e.g.. biological activity), dele- 
tions of N- and C-tcnuiiial amino acid residues fR>ni the 4ii 
predicted extracellular region of the polypeptide at positions 
Gln-73 lo Leu-266 of SEQ ID NO: 1 9 may retain some fimc- 
tioual activity. siKh as, for example, tigand binding, to stijnu- 
bnion of lymphocyte (e.g., B cell) prolil'eraiion. diflerentio- 
tion, and/or aciivaiion, modiilntion of cell replication. 4> 
modulation of target cell activities and/or iinimmogenicity. 
However, even if deletion of one or more amino acids from 
the N-terminus of the predicted extracellular domain of a 
Neulmkine-alphaSV polypeptide results in modification or 
loss of one or more functional activities of the polypeptide, .vi 
other functional activities may still be retained. Tlius. the 
ability of the shortened polypeptides to induce and/or bind lo 
antibodies which recognize the complete or mature or extra - 
cellular domains of the polypeptides generally will be 
retained when less than the majority of the residues of the 55 
complete or mamre or extracellular domains of the polypep- 
tides are removed from the N-temiinus. Whctlw a particular 
ptily peptide lucking N- terminal residues of a ct>mplele 
polypeptide retains such immunologic activities can readily 
be determined by routine methods described herein and oih- 60 
envise know*n in the art. 

Accordingly, the present invenlion furllier provides 
polypeptides having one or more residues deleted from Uie 
amino terminus of the amino acid sequence of Neutrokine- 
alphaSV shown in SEQ ID NO: 1 9, up to the glycine residue 65 
at position number 261 , and polynucleotides encoding such 
polypeptides. In particular, the present invention provides 



polypeptides comprising the amiiK) acid sequence of residues 
n"'-266 of SEQ ID NO: 1 9. where n^ is an integer in tlie range 
of the amim^ acid position of amino acid residues 73-261 of 
the amino acid .stjqueuce in SKQ II) NO: 19. and 261 is the 
position of the hrst residue liiim the N-termimis of the pre- 
dicted exirXKrelluIar domain Neutnokine-alpliaSV polypep- 
tide (shown in SGQ ID NO: 19). 

More in particular, in certain embodiments., the invaition 
provides polynucleotides encoding polypeptides comprising, 
or alienunively consisting of. an amino acid sequence 
selected from the gamp consisting of residues of Q-73 to 
L-266: G-74 to I -266: D-75 to L-266: L-76 to L-266: A-77 to 
L-266: S-78 to L-266; L-79 to L-266: R-80 to L-266; .VSl to 
I .-266i K-S2 to I -266; I .-S3 lo 1 -266; Q-X4 to I ,-266; ( i-XS U» 
L-266-. 1 1-86 to I .-266: H-87 to L-266: A-88 to L-266: E-89 to 
L-266; K-9U In I .-266: L-91 to L-266; P-92 to L-266: A-93 lo 
L-266; G-94 to L-266: .\-95 lo L-266; G-96 to L-266; .A-97 to 
L-266; P-98 to L-2^>6: K-99 to L-266: A- 100 to L-266; G-i 01 
to L-266: I.-102 to I.-266; K-in3 lo 1.-266; H-l()4 (o 1.-266: 
A-105 lo L-266; P-106 to L-266; A-107 to L-266; V-I08 to 
L-266: 1-109 to L-266; A-1 10 to L-266; G-1 1 1 to L-266; 
L-112 to L-266; K-113 to L-266; 1-114 to L-266; F-115 to 
L-266; IM16 to L-266: P-117 to L-266: P-II8 to L-266; 
A-1 19 to I. -266: P-I2() to L-2f>f>; Ci-121 u» I.-266; H I 22 to 
L-266; G-I23 to L-266: N-124 to L-266; S-125 to L-266; 
S-126 10 L-266: Q-127 to L-266; N-128 to L-266; S-129 to 
1.-266: R-L30 to L-266: N-131 to L-266; K.-I32 to L-266; 
R-133 to L-266: A- 1.^4 \o L-266; V-135 to L-266: Q-I36 to 
I.-266: (i-137 ui I.-266; H-i3S lo I.-266; H.|39 lo l.-26fi; 
n-140 to L-266: T-I4I to L-266; G-142 to L-266; S-143 to 
L-266; Y-144 to L-266: 1-145 to L-266: K-I46 to L-266; 
V-J47 to L-266; P-148 to L-266; W-149 to L-266; L-i50 to 
L-266; L-151 tu L-266: S-152 to L-266; F-153 to L-266: 
K-LS4 to L-266: R-L'ifi to L-266; G-I.S6 to L-266: S-1.S7 to 
L-266; -\-158 to L-266: L-159 to L-266; E-160 to L-266; 
1M6I to L-266; K-162 to L-266; 0-163 to L-266; N-I64 to 
1.-266: K-165 to L-266; 1-166 to L-266: L-167 to L-266: 
V-i68 to L-266; K-169 to L-266; E-170 to L-266: T- 171 to 
L 266; G-172 to L-266; Y-173 to L-266; F-174 lo L-266; 
K-175 to L-266; I- 1 76 to L-266; Y-177 to L-266; G-1 78 to 
L-266; Q-179 to L-266; V-I80 to L-266; L-181 to L-266; 
Y-182 to L-266; T-183 lo L-266; D-184 to L-266; K-185 to 
L-266: T-186 to L-266; Y-187 to L-266; A-1 88 to L-266; 
M-I89 to L-266;G-190 10 L-266; H-191 to L-266: L-192 to 
L-266; 1-193 lo L-266; Q-194 to L-266; R-195 to L-266; 
K-196 to L-266: K-I97 to L-266; V-198 to L-266; 11-199 lo 
L-266; V-200 to L-266; F-201 to L-266; G-202 to L-266; 
D-203 lo L-266; E-204 to L-266: L-205 to L-266; S-206 to 
L-266; L-207 to I .-266; V^2()X Ui L-266; 1-209 lo L-266; 
L-2I0 to L-266; F-21 1 to L-266; R-212 to L-266; C-213 to 
L-266; 1-214 to L-266; Q-215 to L-266; N-216 to L-266: 
M-217 to L-266: P-2IS to L-266; E-219 to L-266; T-220 to 
L-266; I. -221 to I .-266; P-222 to L-266; N-2Z3 to L-266; 
N-224 lo L-266; S-225 to L-266; C-226 to L-266: Y-227 lo 
L-266; S-228 to L-266; A-229 to L-266; G-230 to L-266; 
I-23I to L-266; A-232 to L.266; K-233 lo L-266; L-234 to 
L-266; E-235 to L-266; E-236 to L-266; G-237 to L-266; 
l)-23X lo L-266: h-239 to L-266; L-240 lo L-266; Q-241 lo 
L-266; L-242 to L-266; A-243 to L-266; 1-244 to L-266; 
P-245 lo L-266; R-246 to L-266; E-247 to L-266; N-248 to 
L-266: A-249 lo L'266; Q-250 to L-266; 1-25 1 to L-266; 
S-252 to L-266; L-253 to L-266i D-254 to L-266; G-255 to 
L-266: D-256 to L-266; V-257 to L-266; T-258 to L-266; 
F-259 lo L-266; F-260 to L-266: and G-261 to L.266 of SEQ 
ID NO: 1 9. The present application is also directed to nucleic 
acid molecules comprising, or alternatively, consisting of, a 
polynucleotide sequence at least 80%, 85%. 90%. 92%, 95%, 



1:12-cv-00607-GBL-TCB Document1-3 Filed 06/01/12 Page 81 of 181 PagelD# 106 



US 8,071,092 Bl 

85 86 

96%. 97%. 98% or 99% identical lo the polynncltx>iidc lo H-I99: Q n lo V-J98: Q-75 to K-197: Q-73 lo IC-196: 

sequence encoding (he Neulrvkine-alpha and/'or Neuirokinc- Q-73 to R- I95;Q-73 loQ- i 94; Q-73 lo I- 1 93; 0*73 to L- 192; 

alphaSV fxilypeplides described above. Hie present itiven- Q-73 to H-I9J: Q-73 to G-190: Q-73 lo Q-7389; Q-73 to 

lion also eiieontpitsses the above polynucleotide set^uences A-iSX:Q-73 lo Y-1 S7: Q-73 to 1- lX6;Q-73 lo K-IX5;Q-73 lo 

fused to a hetcn^logous polynucleotide seqiieiice. Polypcp- s 0-184. Q-73 toT-!83:Q-73 toY-l82:Q-73 to L- 181; Q-73 to 

tides encoded by these nucleic acids aixJ/or polynucleotide V- 180; Q-73 to Q-179; Q-73 to G-1 78: Q-73 to Y- 1 7 7; Q-73 

sequences arc also encompassed by the invention, as arc to i- 176: Q-73 to I'- 3 75; Q-73 to I"- 1 74; Q-73 loY- 173; Q-73 

polypeptides comprising an amino acid sequence at least ' to(i-172:Q-73toT-17|:Q-73 toE-l70:Q-73toK-169:Q-73 

80*i^o. 85%. 90%. 92%. 9'5%. 96%. 97%. 98% or 99% idenii - to \ - 1 68: Q-73 lo L- 1 67: Q-73 lo M 66: Q-73 lo K- 1 65: Q-73 
cal to the amino acid sequence described above, and poly- n> lo N-164: Q-73 to E-i63: Q-73 lo K-162: Q-73 to £-161: 

nucleotides that encixie such polypeptides. Q-73 to H- 1 60: Q-73 to L - 1 59; Q-73 lo A- 1 58: Q-73 to S- 1 57; 

Similarly, deletions of C-ienninal amino acid residues of Q-73 to G-I56: Q-73 to R-155: Q-73 to K-154; Q-73 to 
the predicted e.xtracellular domain ofNeutrokine-alpliaSV up (" l 53; Q-73 lo S- 1 52; Q-73 lo 1 .-1 5 J ;Q-73 to L- ISO; Q-73 to 
lo the leucine residue at pnsilion 79 of SHQ ID NO: 1 9 may W-UV: Q-73 lo P-14S:Q-73 to V-147: Q-73 to F- 146; Q-73 
retain some Ruiciional activity, such as. for example, ligniid I5 to T- 145: Q-73 to Y- 144; Q-73 to S- J 43: Q-73 to G-1 42: Q-73 
binding, the abiliT>' io stimulate lymphocyte (e.g., B cell) toT-14I:Q-73 loE-I40;Q-73toE-l39;Q-73to P-138;Q-73 
proliferation. difTerenliation, aiid'or activation, inodulaiioji to G-1 37; Q-73 to Q-136; Q-73 to V-135: Q-73 lo A- 134; 
of ceil rep hcaiion, modulation of target cell activities and/or Q-73 to R-I33: Q-73 to K-132; Q-73 to N-131: Q-73 to 
immumjgenicity. Polypeptides having further C-tenninnl K-130: Q-73 loS-1 29; Q-73 to N-12K; Q-73 toQ-127; Q-73 
deletions including l.eu-79 of SEQ ID NO: 19 would not be 3u to S-1 26; Q-73 to S- 125: Q-73 lo N- 124: Q-73 ioG'I23;Q-73 
expected to retain biological activities. to E-1 22: Q-73 to (M 2 1 ; Q-73 lo P- 1 20; Q-73 to.A- 1 19: Q-73 
1 lowever. even i f deletion of one or more amino acids from to P- 1 1 8: Q-73 to P- J 1 7. Q-73 to E- 1 1 6; Q-73 lo E-! ] 5; Q-73 
the C-tcrjiiinus of a polypeptide results in modi Rcalion or loss loJ-1 H;Q-73toK-l 1 3: Q-73 to L- 1 12; Q-73 to G-1 iI;Q-73 
ol oneor more funciional activities (e.g.. biological activity) lt>.A-1 1 0; Q-73 to 1- HW: Q-73 loV- 108: Q-73 tti A-l()7:Q-73 
of the polypeptide, other functional activities may still be :5 ioP-106:Q-73ioA-]05.Q-73 to E-l04:Q-73toE-103:Q-73 
reunited. Thus, the ability of the shortened polypeptide to to L- 102: Q-73 to G- 101 ; Q-73 to 100: Q-73 to K-99; Q-73 
induce and/or bind to antibodies wliich recognize the com- to P-98: Q-73 to .A-97: Q-73 to G-96; Q-73 to.A-95; Q-73 lo 
plete. niatiire or extracellular fonns of the polypeptide gen- G-94; Q-73 to .\-93: Q-73 lo P-92: Q-73 to I.-91: Q-73 to 
enilly will be retained when less tlwn the majorily of the K-9(>: Q-73 to l'-89: (^-73 h> A-X8; Q-73 io H-K7: Q.73 lo 
residues of the complete, mature or extracellular fomis of the .V» H-86: Q-73 to G-85: Q-73 to Q-84; Q-73 to L-83: Q-73 to 
P<ilypeptidc are removed from the C-icniiimis. Whether a E-82: Q-73 to .\-8 1 : Q-73 to R-80: Q-73 to [,-79: and Q-73 to 
particular polypeptide lacking C-temiiiial residues of tlie pre- S-78 of SEQ ID NO; 19. The present application is also 
dieted extracellular domain retains such inununologicactivi- directed to nucleic acid molecules cuniprising. or altenta- 
lies can readily be dcierminetl by rrnuine methods described lively, consisting of. a polynucleotide sequence at least 80^b, 
herein and othenvisc known in the art. x-i 85%. 90%. 92%. 95%. 96%. 97%. 98% or 99% identical lo 
.Accordingly, the present invention further provides the polynucleotide sequence encoding the Neutrokine-alpha 
polypeptides liaving one or more residues from the carboxy and/'or Netttrokine-alpliaSV polypeptides described above, 
terminus of the amino acid sequence of tlie predicted extra- Tliepresenl invention also encompasses the above poiynucle- 
cellubr domain of Neutmkine-alpliaSV shown in SEQ ID olide sequences fused to a heterologous polynucleotide 
NO: 19. up to the leucine residue at position 79 of SEQ ID 4ij sequence. Polypeptides encoded by ilicse nucleic acids andi' 
NO: 19, and polynucleotides enojding such polypeptides. In or polynucleotide sequences are also encompassed by the 
particular, the present iirvention provides polypeptides hav- invention, as are polypeptides comprising an amino acid 
ing the ami no acid sequence of asidues 73-m'* of the amino sequence at least 80%. 85%, 90%. 92%, 95%. 96%, 97%, 
acid sequence in SEQ ID NO: 19, where m** is any integer in 98% or 99% identical to the amino acid sequence described 
the range of the anuno acid position of amino acid residues 45 above, and polynucleotides that encode such polypeptides. 
79-265 of the amino acid sequence in SEQ ID NO: 19. Tlie invention also provides polypeptides Iiaving one or 
More in particular, in certain embodiments, the invention more amino acids deleted from both the amino and the car- 
provides polynucleotides encodii^ polypeptides comprising, boxy I temiim of tlie predicted extracellular domain of Neu- 
or allenvilively consisting of, an amim> acid .sequence Inikinc-alphaSV, which may he described generally as having 
selected from the group consisting of residues Q-73 to L-265; 5n residues n^-m* of SEQ ID NO: 1 9 where n** and arc intc- 
Q-73 to K-264: Q-73 to L-263; Q-73 to A-262; Q-73 to gers as defined above. 

G-261;Q-73 to F- 260; Q-73 toF-259: Q-73 toT-258;Q-73 to In another embodiment, a nucleotide sequence encoding a 

V-257;Q-73 lol)-256;Q-73lo(i-255;Q-73lol)-254;Q-73 . polypeptide consisting of a portion of the extracellular 

to 1-2,53; Q-73 to S-252: Q-73 to 1-251; Q-73 loQ-250; Q-73 domain of the Neutmkine-alphaSV amino acid sequence 

10 A-249; Q-73 to N-248; Q-73 to E-247; Q-73 to R-246; 55 encoded by the cDN.A clone contained in the deposit having 

Q-73 to P-245; Q-73 to 1-244; Q-73 toA-243; Q-73 to L-242; ATCC Accession No. 203518, where this portion excludes 

Q-73 to Q-241: Q-73 to L-240: Q-73 to E-239; Q-73 to from 1 lo about 260 amino acids from the amino terminus of 

l )-23K;Q-73 to(i-237; Q-73 lo H-236;Q-73 to R-235;Q-73 the extracellular domain of I l>e amino acid .sequence encoded 

to L-234; Q-73 (0 K-233; Q-73 to A-232; Q-73 lo 1-23 1; Q-73 by cDNA clonecontained in the deposit having ATCC Acces- 

toG-230;Q-73toA-229;Q-73toS-228;Q^73toY-227;Q-73 60 sion No. 2035 18, or from 1 to about 187 amino acids from the 

to C-226; Q-73 to S-225; Q-73 to N-224; Q-73 to N-223; carboxy terminus of the extracellular domain of the amino 

Q-73 to P-222; Q-73 to L-22 1 : Q-73 to T-220; ()-73 lo E-2 1 9: acid sequence encoded by cDNA clone contained in the 

Q-73 to P-218; Q-73 to M-217: Q-73 to N-216; Q-73 to deposit having ATCC Accession No. 203518, or any combi- 

Q-2 1 5; Q-73 to 1-21 4; Q-73 to C-2 13; Q-73 10 R-2 1 2; Q-73 to nation of the above amino terminal and carbox7 terminal 

F-2 11 : Q-73 to L-2 1 (h Q-73 to T-209; Q-73 to V-208; Q-73 to 65 deletions, of the entire extracellular domain of the amino acid 

L-207;Q-73toS-206;Q-73toL-205;Q-73toE-204;Q-73to sequence encoded by the cDNA clone contained in the 

D-203; Q-73 to G-202; Q-73 to F-20I ; Q-73 to V-200; Q-73 deposit having ATCC Accession No. 20351 8. 
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As mentiontfd above, trvcii ifdclciion ofcme or more amino 
acids from ihc N-!cnninns of a polypeptide resiills in imxli- 
ficaiion or loss of one or more fimciional aciivjiics (c-^.. 
hio)ow:ical :iLliviiy) M the fHilypeplide. other fuiicliona] 
activities may siiil be retained, 'flius, the ability ola shortened 
Neuirokine-alplTaSVniinein (o induce aiid/or bind to antibod- 
ies which recognize the full- length or uiatufe forms or the 
exir:icelkibr domain of the polypeptide generally will be 
retained when less than tlie majority of the residues of the 
full-length or niolure or extraL-ellnhir doauiin of the polypcp- ft 
tide are removed from the N-icrmiiuis. Whether a particular 
pwlypeptidc lackii^ N- terminal residues of a complete 
polypeptide retains such immunologic activities caii readily 
be detemiined by niutine iiietlxKls described Iierein and olh- 
cfuisc kiiown iji the an. It is luit unlikely that a Ncutrokinc- 15 
alphaSV mutein with a lnr«e miniber of deleted N-lerminal 
amino acid residues may retain fuixtioaal (e.g., inununo- 
genic) activities. In fact, peptides composed of as few as six 
Neulrx»kine-;ilph;iSV amino acid residues may often evtjkean 
iniiminc response. >» 

Accordingly, the present invention furrli|;r provides 
polypeptides having one or more residues deleted fruni the 
amino terminus of the predicted full- length amino acid 
seqiiciKe ol the Neulrokine-iilplKuSV shown in SI*Q II) 
NO: 19. up to the glycine residue at position number 261 of 2> 
the sequence shown SEQ ID NO: 19 and ptily nucleotides 
eiKodiag such polypeptides. In particular the present inven- 
tion provides polypeptides comprising the amino acid 
sequence of residues n^-26tt of the sequence shown in Sl-Q 
ID NO: 10. where n* is an integer in the range of the njuino .^n 
acid position ofamiiK? acid residues 1 to 261 of tl)e amino acid 
sequence in Sl.-Q ID NO: 1 9. 

More in particular, the invention provides polynucleotides 
encoding polypeptides comprising, or alternatively consist- 
ing of. an amino acid sequence sclccicd fnym ihc group con- 
sisting of residues of D-2 to L-266; D-3 lo L-266: S-4 to 
L-266; T-5 lo L-2f>6; H-6 to 1-200: R-7 to L-266; C-S to 
L-266; Q-9 to L-266; S-10 to L-266: R-I I to L-266; L-12 to 
L-266: T-I3 to L-266: S 14 to L-266; C-15 to L-266: L-16 to 
L-266; K- 1 7 to L-266; K- J 8 to L-266: R- 1 9 to L-266 ; E -20 1 o 4u 
L-266; E-2 1 to L-266: M-22 to L-266: K-2.1 to L-266; L-24 to 
L-266; K-25 to L-266; E-26 to L-266; C-27 to L-266; V-28 to 
L-266; S-29 to L-266; 1-30 to L-266; L-3 1 lo L-266: P-32 to 
L-266; R-33 to L-266; K-34 to L-266; E-35 to L-266; S-36 to 
L-266; P-37 to L-266; S-38 to L-266; V-39 to L-266; R-40 to a*^ 
L-266; S-4 1 to L-266: S-42 to L-266: K-43 to L-266; D-44 to 
L-266; G-45 to L-266; K-46 to L-266; L-47 to L-266; L-48 to 
L-266; A-49 lo L-266; A-50 to L-266; T-51 to L-266; L-52 to 
I ,-266; I .-53 lo 1 ^266; I ,-54 lo I .-266; A-55 to I ,-266; I -56 lo 
L-266; L-57 to L-266; S-58 to L-266; C-59 to L-266; C-60 to 5u 
L.266; L-61 to L-266; T-62 to L-266; V-63 lo L-266; V-64 to 
L-266; S-65 lo L-266; F-66 to L-266; Y-67 to L-266; Q-68 to 
L-266; V-69KI L-266 ;A-70 to L-266; A-71 lo L-266; L-72 (o 
L-266; Q-73 to L-266; G-74 lo L-266: D-75 lo U266; L-76 lo 
L-266; A-77 to L-266; S-78 to L-266; L-79 to L-266; R-80 to 55 
L-266; A-8 1 to f,-266; E-82 to L-266; L-83 to L-266; Q-84 to 
L-266; G-85 to L-266; H-86 to L-266; H-87 to L-266; A-88 to 
I .-266; K-«y u> I .-266; K-VO to I ,-266; I .-91 lo I .-266; P-92 to 
L-266; A-93 to L-266; G-94 to L-266; A-95 to L-266; G-96 to 
L.266; A-97 to L-266; P-98 to L-266; K-99 to L.266: A-IOO 60 
to L.266; G- 101 to L-266: L- 102 to L-266; E-I03 to L-266; 
E-104 to L-266: .^-105 to L-266: P-I06 to L-266; A-107 to 
L-266; V-108 lo L-266; T- 1 09 to L-266; A- 110 to L-266; 
G-1 n to L-266; L-1 1 2 to L-266; K-113 to L-266; I-l 14 to 
L-266; F-1 15 to L-266; E-1 16 to L.266; P-1I7 to L-266; 65 
P-1 18 to L-266; .^-1 19 to L-266; P-120 to L-266; G-I2I to 
L-266; E-J22 to L-266; G-123 to L-266; N-I24 to L-266; 



S-I25 to L-266; S-126 to L-266: Q-127 to L-266: N-I2S to 
[ -266: S-129 to L-266: R-I30 lo L-266; N-I3J lo L-266; 
K-132 to L-266: R-LV3 to L-266: A-134 to L-266: V-1.15 lo 
L-266: Q.I36 to 1.-266: (i-137 lo I.-266; P-I3K lo 1.-266; 
E-1 -^9 10 L-266; E-140 to L-266: T-14I to L-266: G-M2 to 
L-266: S-143 to L-266: Y-144 to L-266; T-145 to L-266; 
r-146 to L-266: V-147 to L-266; P- 148 to L-266: W-I49 to 
r.-266; r.-150 to L-266: L-I51 to L-266; S-152 lo L-266; 
F-I53 lo L-266: K-154 lo L-266: R-155 lo L-266: G-I56 to 
L-266; S-157 lo L-266: A- 1.58 lo L-266; L-KS9 lo L-266; 
E-160 to L-266; E-161 to L-266; K-I62 to L-266: H-I63 to 
L-266; N-164 to L-266: K-165 to L-266: 1-166 to L-266; 
L-167 10 L-266; V-168 to L-266: K-169 to L-266: E-1 70 to 
L-266; r-l7l to L-266: (i-l 72 to L-266: Y-173 to I. -266: 
F-J74 to L-266; F-175 to L-266: 1-176 lo L-266: Y-177 to 
L-266; G-1 78 to L-266; Q-I79 to L-266; V-ISO to L-266: 
L-lSl to L-266: Y-182 lo L-266; r-l«3 to L-266; l>-184 to 
L-266; K-185 to L-266: 1-186 lo L-266: Y-I87 to L-260: 
A- 1 SX in 1 .-266; M- 1 S9 to 1 .-266: (i- 1 9() lo I -266: H- 1 9 1 Ui 
L-266; L-I92 lo L-266: M93 to L-266: Q-194 to L-266: 
R-195 to L-266: K-196 lo L-266: K-I97 to L-266: V-198 to 
L-266: 11-199 lo L-266: V-200 to I. -266; F-201 to L-266: 
G-202 to L-266: D-203 to L-266; E-204 to L-266; 1.-205 to 
I. -266; S-2()6 In I -266: 1.-207 to L-266; V-2<IH U) I. -266: 
T-209 to L-266: L-210 lo L-266; F-2n to L-266: R-212 lo 
L-266; C-213 to L-266: 1-2 1 4 lo L-266: Q-215 to L-266: 
N-216 10 L-266: M-21 7 to L-266: P-218 lo L-266: H-2J9 to 
L-266; T-220 to L-266: L-221 to L-266: P-222 lo L-266: 
N-223 lo I .-266: N-224 to I .-266: S-225 to I .-266: ('-226 to 
L-266; Y-227 to L-266: S-228 to L-266: A-229 to L-266: 
G-230 lo L-266; 1-231 to L-266: A-232 to L-266: K-2.33 to 
L-266; L-234 to L-266: E-235 to L-266: E-236 to L-266: 
G-237 to L-266: r>-23S to L-266: E-239 lo L-266; L-240 lo 
L-266; Q-24I to L-266; L-242 to L-266: A-243 to L-266: 
1-244 to L-266; P-245 lo L-266; K-246 lo L-266; R-247 to 
L-266: N-248 to L-266: A-249 to 1.-266: Q-250 to L-266: 
1-251 to L-266; S-252 to L-266; L-253 to L-266; D-254 to 
L-266; G-255 to L-266: D-256 to L-266; V-257 lo L-266; 
T-258 to L-266; F-259 to L-266; F-260 to L-266: and G-261 
10 L-266 of SEQ ID NO: 1 9. The prescni application is also 
directed to nucleic acid molecules comprising, or a 1 tenia - 
lively, consisting of. a polynucleotide sequence at least 80%. 
85%, 90%, 92%. 95%. 96%, 97%. 98% or 99% identical to 
the polynucleotide sequence encoding the Neutrokine-alpha 
and/or Ncutrokinc-alphaSV polypcpiidcs described above. 
n>e present invention also encompasses the above polynucle- 
otide sequences fused to a heterologous polynucleotide 
sequence. Polypeptides encoded by these nucleic acids and' 
or polynucleotide sequences are also enct>mpassed by the 
invention, as arc polypeptides comprising an amino acid 
sequence at least 80%. 85%. 90%. 92%, 95%. 96%, 97%. 
98% or 99% identical to the amino acid sequence described 
above, arxJ polynucleotides that encode such polypeptides. 

Also as moitioned above, even if deletion of one or more 
amino acids from the C- terminus of a protein results in modi- 
fication or loss of one or more functional activities (e.g.. 
biological activities) of the protein, other functional activities 
may still he rvlained. 'Lhus. the ability of a shortaied Neu- 
trokine-olphaSV mutein to induce and/or bind to antibodies 
which recognize the complete or mature form or the extracel* 
hilar domain of the polypeptide generally will be retained 
wlieii less than the majoritj' of the residues of the complete or 
mamre form or the extracellular dojuain of tlie polypeptide 
are removed from the C-tcrmiaus. Whetlier a particular 
polypeptide lacking C-terminal residues of a complete 
polypeptide retains such immtmologic activhies can readily 
be detemiined by routine methods described herein and oth- 
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eru'ise kiumn in ihe an. Il is noi unlikely tliai o Netitrokine- 
aJphaSV muicin wiiJi ;i hrr^e mmibcr ofdelciLxi r-tcniiiiial 
nniim') acid re:itdue:» m;ty retain sonic ruiictioiio! (e.g-. iiiiniu- 
m)genic)aLiiviliL'S- In luci. peptides ctuiipiised nl as few as six 
Neuirokine-alphaSX" amino acid residues nwy ol icn cvuke an 
immune resp^^nsc. 

Accordingly, die present inveniion liirthcr provides in 
anolher embodinicni. ptily peptides having one or more resi- 
dues deleted from the carboxy tenniiuis of iIk: amino acid 



M-I lo L-76:M-UoD-75;M-noG-74:M-I loQ-73:M-l to 
L-72; M-J ioA-71: M-1 toA-70: M-I to V-69: M-I loQ-68: 
M-I ioV-67:M-l ioF-06;M-i loS-65;M-l toV-64:M-J u> 
V-63:M-I to 1-62: M-I (ol.-ftI:M-l io('-6(hM-l lo C'-SS*: 
M-I ioS-58;M-noL-57;M-l ioL-56:M-l ioA--^5:M-l to 
L-54:M-1 to L-53: M-I to L-52;M-i toT-5I;M-J toA-50: 
M-lioA-49;M-UoL-48;M-l toL-47:M-l toK-46:M-I ui 
G-45:M-I toD-44:M-l loK-43:M-I toS-42;M-J toS-4|; 
M-I (oR-40;M-ltoV-3y:M-l toS-38:M-l ioP-37:M-l to 



sequence ol" the Neiitrokine-nlphnSV shown in SKQ iO in S-36; M- 1 lo E-35; M-1 to K-34; M-1 to M-I to P-32: 

NO:19, up lo the glutamic acid residue at position number 6. M-I lo I. -3 1; M-1 to 1-30; M-J loS-29;M-l (oV'-28;M-l lo 

and polynucleotides encoding such p;.>lypeplides. hi pariicu- C-27: M-1 lo n-26: M-1 to K-25: M-1 lo L-24: M-I lo K-23; 

lar, die prcseiii invention prxivides polypeptides comprising M - 1 to M-22: M - 1 to E-2 1: M- 1 to E-20; M-I lo R-19: M- 1 lo 

(he amino acid sequence of residues I-nr (»rSKQ II ) NO: 19. K-1X:M-I loK-l7;M-l loL-16;M-I lo(*-l5:M-! loS-14; 

where is an integer in the range of the amino acid position t> M-1 loT- 13; M-) lo 1.-12; M-I toR-lI:M-l ioS-IO;M-I lo 

of amino acid residues 6 to 2 65 in the ami no acid sequence of 0-9: M-I to E-«S; M-I to R-7; and M-I to B-6 of SEQ ID 



SEQIDN0:I9. 

More in particular, the invention pr^u'ides ptilynucleiitides 
encoding pt>lypeptides cum prising, or ahemiitiv-uly ctmsisi- 



M0:19. Tlie present application is also directed to nucleic 
acid molecules comprising, or alternaiively. consisting of. a 
p<ilynucleolide sequaK:L-at leas! X()%, S5%,9()%. 92%, 95%, 



iiig of. an amino acid sequence selected faim ihe group con- I'n 96%. 97%. 98% or 99% identical to the polynucleotide 



sisting of residues M-1 to L-265: M-I to K-264; M-1 lo 
L-263: M-1 to A-262: M-I lo G-261: M l to F-260: M-1 lo 
F-259: M-1 toT-25S: M-I to V-257; M-I to 0-256; M-1 to 
(i-255;M-l to 0-254: M-1 u>l.-253:M-l lo S-252: M-1 to 



sequence encoding the NeuTrokiue-alpha and/or Neuirokine- 
alphaSV polypeptides described above, llie present inven- 
tion also encompasses the above polynucleotide sequences 
fused 1(1 a heierologous polynucleiuide sequenee. Ptilypep- 



I-25I; M-I lo Q-250; M-J to A-249: M-1 to N-248; M-1 to :!> tides encoded by Ihcsc nucleic acids aud/or polynucleotide 



E-247; M-I to R-246; M-i lo P-245: M-I to 1-244: M-1 lo 
A-243:M-I to L-242:M-I toQ-24l:M-l to L-240: M-1 to 
E-239: M-1 to D-238: M-I to G-237: M-I to E-236; M-1 lo 
H-235; M-1 to 1.-2.^4; M l u» K-233: M l lo A-232: M-I lo 
I-23I: M-I toG-230: M-I toA-229: M-I lo S-22X: M-i to 
Y-227; M-1 lo C-226: M-1 lo S-225: M-1 to N-224: M-I to 
N-223: M-I to P-222: M-I to L-221: M-I lo T-220; M-1 lo 
E-219:M-I toP-21X:M-l toM-2I7:M-! toN-216: M-1 lo 
Q-215;M-I to 1-214; M l loC-213: M-I to R-212: M-1 to 
F-2I I: M-1 10 L-2I0: M-I to r-2()9: M-I to V-208; M-1 lo 
L.207: M-1 to S-206; M-I to L-205: M-1 to E-204: M-1 to 
D-203; M-1 lo G-202: M-l lo F-201 : M-I lo V.200: M-1 to 
H-199;M-1 toV-198: M l ioK-I97;M-l to K-I96; M-1 to 
R-195; M-J to Q-I94: M-1 to J-193: M-I to L-192: M-1 to 



.'11 



sequences are also encompassed by I he inveniion, as are 
polypeptides comprising an amino acid sequence at least 
80%. 85%, 90%. 92%. 95%, 96%. 97%. 98% or 99% identi- 
cal lo Ihe amino iteid seqiwnce descrihed above, and poly- 
nucleotides that encode such polypeptides. 

The inveniion also provides polypepiidcs having one or 
more amino acids deleted fron) both ihe omino and tlie citr- 
boxyl termini of a Neutaikiue-alphaSV polypeptide, wliidi 
may be described generally as liaving residues o -ni^ of .SEQ 
10 NO: 19. where and m' arc integers as defined above. 

In additional embodiments, the present invention prctvides 
polypeptides comprising the amino acid sequence of residues 
1 34-n/of SEQ 10 NO: 2. where is an biteger fmm 140 to 
285. corresponding to the position of the amino acid residue 



H-I91; M-1 toG-190;M-I ioM-189; M-I loA-Ii!8;M-l lo jh in SEQIDN0:2, For example, ihc invention pawidcs poly- 

Y-187; M-1 loT-186; M-1 to K-185; M-I lo 0-184; M-I to nucleoiides encoding polypeptides comprising, or aliema- 

T-I83; M-1 toY-iS2: M-I to L-181; M-1 lo V-I80: M-1 (o i ively con si sting of, aa amino acid sequence selected from the 

Q-J79; M-1 loG-178; M-I toY-177; M-I lo 1-176; M-I to group consisting of residues A-134 to UU-2S5: A-134 to 

F-I75; M-I toF-174; M-J ioY-173; M-I ioG-172: M-1 to 1-284; A-134 to K-283; A-134 to L-282: A-134 to A-281; 

T-17i;M-l loE-I70;M-I ioK-I69:M-l toV-I68:M-l lo 45 .A-134 to G-280; A-134 to F-279: A-134 to F- 278; .A-134 lo 

L-167; M-I to 1-166; M-I to K-I65: M-1 to N-I64; M-1 to T-277; A-134 lo V-276: A-134 to D-275: A-134 to G-274; 

E-163;M-J toK-162;M-J ioE-I61;M-I toE-I60;M-l to A- J 34 to 0-273; A-134 to L-272; A-134 to S-27 1; .A-134 to 

L-159: M-1 to A-I58: M-I to S-157: M-I lo G-I56: M-1 lo 1-270; A-134 to Q-269; A-134 to A-268; ,A-134 to N-267; 

R-155; M-1 to K-I54; M-I to F-153; M-1 lo S-152; M-I to .A-1.34 to K-266; A-t34 lo R-265: A-1,34 lo P-264; A-134 lt» 

L-I5J; M-l loL-150; M-J to W-149; M-1 to P-J48; M-I lo 1-263; A-134 to A-262; A-134 to L-261; A-134 to Q-260: 

V-]47;M-1 toF-146;M-l toT-145:M-l ioY-l44:M-I to A-134 to L.259; A-134 to C-258: A-134 lo D-257;. A-134 to 

5-143; M-1 toG-J42;M-l toT-14J: M-1 to E-140; M-I to G-256; A-134 to E-255: A-134 lo E-254: A-134 (o L-253; 

K-I39;M-1 toP-l,3«;M-l to (i-137-. M-I loQ-l.36:M-I to .A-l.'^4 lo K-252; A-l .^4 lo A-251: A-134 lo 1-250; A-J34 lo 

V-I35;M-1 to A-134; M-1 toR-133:. M-I toK-132: M-I lo G-249; A-134 to A-248; A-134 to S-247; .A-134 to Y-246: 

N-I31;M-1 toR-130;M-I loS-129:M-l toN-I28;M-l to 55 ,A-134 to C-245: A-134 to S-244; A-134 to N-243; A-J34 to 

Q-127; M-! lo S-126: M-l lo S-125; M-1 to N-124: M-J lo N-242; A-i34 to P-24I; A-134 to L-240; A-134 lo T-239; 

G.123;M-J toE-J22;M-l loG.12I:M-J ioP-I20;M-I to -A-J34 lo E-238; A-134 lo P-237: A-134 to M-236; A-J34 to 

A ll 9; M-l lo P-IJK:M-1 lo P-II7: M-l to K-II6; M-l lo N-235; A-1.34 lo Q-2.34; A-134 lo J-2,33; A-134 lo (:-232; 

F-1 15; M-l to M 14; M-J to K-J 13: M-J to L-1 12; M-l lo A-134 to R-231: A-134 to F-230; A-134 to L-229; A-134 to 

G-1J1;M-1 toA-n0;M.I toT-109;M-l ioV-J08;M-] to 60 T-2 28; A-134 lo V-22 7; A-134 lo L-226; A-134 lo S-225; 

A-107;M-I ioP-J06;M-l toA-105;M-l to E-104; M-J to .A-134 to L-224; A-134 to E-223; A-134 to D- 222; A-134 lo 

E-103; M-I to L-J02; M l toG-lOl: M-I to.A-lOO; M-I lo G-22I; A-J34 to F-220; A-134 lo V-2J9; A-134 lo H-218; 

K.99; M-l ioP-98;M-I loA-97;M-l toG-96; M-I toA-95; .A-134 to V-217; A-134 to tC-2I6; A-134 to K-215; A-134 to 

M-ItoG-94;M-ltoA-93:M-IioP-92;M-JtoL-9l;M-Ito R-2I4; A-134 to Q-213; .A-134 to 1-212; A-134 to L'21l; 

K-90;M-1 ioE-89;M-J toA-S8:M-J ioH-87;M.J toH-86: 65 A-134 to H-2J0; A-134 toG-209; A-134 to M-208:A-134 to 

M-l toG-85; M-l toQ-84: M-l toL-83; M-I toE-82: M-l to A-207; A-134 to Y-206: A-134 to T-205; A-J34 to K-204; 

A-81; M-I to R-8a M-l to L-79: M-l to S-78: M-J to A.77; A- J 34 to D-203; A-134 to T-202; A-i34 to Y-201; A-134 to 
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l.-2(X); A-IM to V-J99; A-\M lo 0-t98: A-JM lo G-197: 
A'I34 lo Y-I96: A-l.'^4 lo )-l95: A-J34 to 1-194: A.134 lo 
F'I93; A-134 to Y-192; A-n4 lo G-191: A-134 lo T-i90: 
A-134 lo l-MSy: A-134 lo K-IXS: A-I34 lo V-IX?: A-134 lo 
L-186: A-).14 to 1-IR5: A-134 to K-15U: A-l?4 to N-I83: 5 
A- J 34 to E-182: A- 134 lo K- 18 1 : A- 1 34 to H- 1 SO: A- 134 to 
n-179: A-134 lo L-178: A-134 to A-I77: A-134 to S-176; 
A-J34 to G-l75:A-n4lolM74:A-I34to K-I73; A-134 to 
K-i72; A-134 to S-i71: A-134 to L-170: A-!34 to 1-169: 
A-134 to W- 168: A-134 to P- 167: A- 1 34 to V-] 66: A-134 to it. 
I--165; A-134 lo T-I64: A-134 lo Y-163: A-134 to S-162: 
A- 1 34 lo G- 1 6 1 ; A- 1 34 to K- 1 60: A- 1 34 lo Q- 1 59: A- 1 34 lo 
1-158; A-134 to T-157; A-134 to P-156: A-134 to T-I55: 
A- 1 34 (o K- 1 54; A- 1 34 lo S- 1 53: A- 1 34 lo I )- 1 52: A- 1 34 lo 
A-151: A-134 to M50: A-134 to L-149: A-134 lo 0-148: i> 
A-134 to L-147: A-134 to C-]46: A-134 to D-145: A-134 to 
0- 1 44 : A- 1 34 lo T- 1 43; A- 1 3 4 to V- 1 42 : A- 1 34 to T- 1 4 1 : and 
A-134 10 E- 140 of SEQ ID NO: 2. The present appHcntion is 
iilso directed lo nucleic acid molecules comprising, or uller- 
nativcly, consisting of, a polynnclcotirfc sequence at lc;isl 
80?^, 85%, 90%. 92%, 95%. 96%. 97%. 98% or 99% ideiiii- 
ca! to the polynucleotide sequence euci>ding the Neutrokine- 
nlpha and/or Neutrokinc-alphaSV polypeptides described 
abiive. I'he present invention also enct>mp;isses llic above 
polynucleotide sequences ftised to a heterologous polyiiucic- 2> 
olide sequeiKe. Polypeptides encoded by these nucleic acids 
and'or polynucleotide sequences are also encompassed by tl>e 
invention, as are jxilypeptides comprising an amino acid 
sequence at least m^r^. ,S5%. 90%. 92%. 95%. ^6%. 97%. 
98% or 9*)% identical to the amino acid sequence described '.i> 
above, and polynucleotides thai encode such polypeptides. 

Additional preferred polypeptide fragments of the inven- 
tion comprise, or alternatively consist of. an amino acid 
sequence selected from the group consisting of residues: M-1 
to C- 1 5; D-2 to 1,-16: D-3 lo K- 1 7: S-4 to K- 1 8: T-5 to R-J 9: ."s? 
C-6 lo n-20: R-7 to C-21 : E-8 to M-22: Q-9 to K-23; S-IO la 
L-24;R-lllo K-25:L-12 toE-26:T-13toC-27:S-14loV-28: 
C- 1 5 to S-29: L- 1 6 (o 1-30: K- 1 7 to L-3 1 : K- 1 8 to P-32 ; R- 1 9 
lo R-33; E-20 (o K-34: E-21 to E-35: M-22 to S-36: K-23 to 
P-37; L-24 lo S-38; K-25 to V-39: E-26 to R-40: C-27 ioS-4 1 : 4.. 
V-28 to S-42.; S-29 to K-43; 1-30 to D-44: L-3 1 lo G-45: P-32 
to K-46: R-33 to L-47; K-34 to L-48; E-35 lo A-49; S-36 to 
A-50; P-37 to T-5 1 : S-38 to L-52; V^39 to L-53: R-40 to L-54; 
S-4 1 to A-55; S-42 to L-56; K-43 to L-57: D-44 to S-58:G-45 
10 C-59: K-46 to C-60; L-47 to L-61 ; L-48 to T-62: A-49 to 45 
V-63; A-50 lo V-64: T-51 to S-65: L-52 to F-66: L-53 to Y-67: 
L-54 to Q-68; A-55 lo V-69; L-56 toA-70: L-57 to A-71 : S-58 
to L-72; C-59 to Q-73: C-60 to G-74: L-61 lo D-75: T-62 to 
I .-76; V-63 lo A-77:. V-64 to S-7K; S-6S to I .-79; K-fifi Co R-80; 
Y-67 to A-8 1 ; Q-68 to E-82; V-69 to L-83 : A-70 to Q.84;.A-7 1 .s„ 
to G-85; L-72 to 11-86; Q-73 to U-87; G-74 to A-88; D-75 to 
£-89; L-76 to K-90; A-77 to L-91 : S-78 to P-92: L-79 to A -93: 
R-KO In (^94; A-Xl lo A-95: K-82 lo (f-96; L-«3 to A-97; 
Q-84 to P-98; G-85 to K-99; H-86 to A-lOO; H-87 to G-IOI ; 
A-88toL-102:E-89toE-]03:K-90toE-J04:L-9l ioA-105; 55 
P-92 10 P- 1 06: A-93 io A- 107; G-94 to V- ICS: A-95 to T- 1 09: 
G-96 lo .V 1 1 0; A-97 loG- 1 11 ; P-98 to L- 1 1 2: K-99 to K- 1 1 3: 
A-lOO lo (-114; (MOI to K-115; 1^102 lo ^-116; H-U>3 lo 
P-117; E-104 to P-118; A-105 to A-n9; P-106 to P-120: 
A107toG-121;V-108toE-122;T.109toG-l23;A-ll0to to 
N-124: G-1 1 i to S-125; L-I12 to S-126: K-1 13 to Q-127: 
M 14 to N-I2S: F-J 15 to S-I29; E-l 16 to R-130; P-117 to 
N-131; P-118 to K-132; A-n9to R-J33; P-120 to A-134; 
G-121 to V-135; E-122 lo Q-136; G-123 toG-137; N-124 to 
P-138: S-125 to E-139; S-J26 to E-140: Q-127 to T-141; 65 
N-128 to V-142; S-129 to T-143; R-130 to Q-144: N-131 to 
D-145; K-132 to C-146; R-133 to L-147; A-134 lo Q-148: 



V-135 to I.-I49: Q~\^(^ lo I-I50: G-I37 to A-151: P-138 to 
D-152: 1:139 lo S-153; L-i40 lo r-154: T-I4I lo T-155: 
V-142 to P-i56: T-143 to T-157: Q-144 lo M58: D-145 to 
Q-159: ( -146 lo K-160: I.-I47 lo(i-l6l: Q-I4X to S-162: 
L-140 to Y-163; 1-150 (o r-164; A-15! to F-165: 0-152 to 
V-I66; S-153 to P-167; R-154 to \V-168: T-155 to L-I69; 
P-156 10 r-J70: T-157 to S-171: 1-158 to F-I72: Q-159 to 
K-173; K-160 lo R-i74; G-161 lo G-175: S-162 lo S-176: 
Y-KO to A- 1 77: T-164 lo L-178; F-165 to E-I79: V-166 to 
E-180: P-167 lo K18I; W-168 to H-182; L-169 to N-183: 
1.-170 10 K-1S4; S-171 to 1-185: F.|72 to I.-186; K-173 lo 
V-187: R-I74 lo K-i88; G-175 lo E-189: S-176 to T-190: 
A - 1 77 to CM9 1 : I 1 78 to Y- 1 92: E- 179 lo F- 193: E- 1 80 to 
K-194: K-ISI to 1-195: F-182 lo Y-196: N-IX3 lo (r-197; 
K-184 to Q-198: I-I85 to V-199: L-186 to L-200: V^I87 to 
Y-201: K-18S to T-202: E-189 to l)-203; T-190 to K-204; 
G-I9I to T-205; Y-192 to Y-206: F-193 to A-207: F-194 to 
M-208: 1-195 lo Ci-209: Y-196 lo 11-210: G-197 to L-211; 
Q-19X (o 1-212: V-199 loQ-213: L-2(K) lo R-214; Y-201 lo 
K-215: T-202 lo K-216: l>-203 lo V-217: K-204 to H-218: 
T-205 to V-219: Y-206 to F-220: A-207 to G-221; M-208 to 
D-222; G-209 to R-223: H-2I0 to L-224; L-211 lo S-225: 
I-2J2 lo L-226: Q-213 to V-227: R.214 to T-228: K-215 to 
I.-229: K-216 lo 1-230: V-217 to R-231; 11-218 to C.232: 
V-219 lo 1-233: F-220 to Q-234: G-221 lo N-235: D-222 to 
M-236: K-223 lo P-237; L-224 lo E-238: S-225 to T-239; 
L-226 IO L-240: V-227 lo P-24 1 : 1-228 lo N-242: L-229 to 
N-243: l'-230 lo S-244: R-231 to C-245; C-232 lo Y-246: 
1-233 to S-247: Q-234 lo A-24S; N-235 to (i-249: M-236 to 
1-250: P-237 to A-251: E-238 to K-252: T-239 to L-253: 
L-240 IO E-254: P-24i to li-255; N-242 lo G-256: N-243 to 
D-257, S-244 lo E-258: C-245 to L-259: Y-246 lo Q-260; 
S-247 lo L-261; A-248 to A-262: G-249 to 1-263: 1-250 to 
P-264; A-251 lo R-265; K-252 to E-266: L-253 to N-267: 
E-254 to A-268: E-255 to Q-269: (i-256 to 1-270: D-257 to 
S-271: L-258 lo L-272: L-259 lo D-273: Q-260 lo G-274: 
L-261 to D-275; A-262 to V.276: 1-263 to T-277; P-264 to 
F-278; R-265 to F-279: E-266 to G-280; N-267 lo A-281; 
A-268 to I .-282: Q-269 to K-283; 1-270 to L-284: and S-271 
to L-285 of SEQ ID NO:2. Preferably, these polypeptide 
fragments Iiave one or more functional activities (e.g., bio- 
logical activity, antigenicity, and immunogenicity) of Neu- 
troldne-alplia and/or Neutrokine-alplia SV polypeptides of 
the invention and may be used, for example, to generate or 
screen for antibodies, as described further below. The present 
invention is also directed to polypeptides comprising^ oralter- 
natively. consisting of, an amino acid sequerKC ai least 80%, 
85%, 90^0, 92%, 95%. 96%, 97%, 98% or 99% identical lo an 
amino acid sequence described above. I he pR^senl inveiHion 
also encompasses the above amino acid sequences fliscd to a 
heterologous amino acid sequence as described herein. Poly- 
nucleotides encoding these polypeptides are also encom- 
passed by the invention. 

Additional preferred polypeptide [jagmeais of the inven- 
tion comprise, or alternatively consist of, an amino acid 
sequence selected from the group consisting of residues: M-i 
toC-15: D-2 to L-t6; D-3 to K-1 7; S-4 to K-18; T-5 to R-19; 
H-6 in K-20: R-7 lo R-21; K-8 lo M-22; Q-9 to K-23; S-IO lo 
L-24 ; R- 1 1 to K-25; L- 1 2 lo E- 26; T- 1 3 to C-27 ; S- 1 4 f o V-28 ; 
C-1 5 to S-29: L-1 6 to 1-30; K- 1 7 to L-3 1 : K- 1 8 lo P-32; R- J 9 
to R-33; E-20 to K-34; B-21 to E-35; M-22 to S-36; K-23 to 
P-37; L-24 to S-3S; K-25 to V-39: E-26 to R-40; C-27 to S-4 1 ; 
V-28 to S-42; S-29 to K-43: 1-30 to D-44; L-3 1 to G^5; P-32 
to K-46; R-33 to L-47: K-34 to L-48; E-35 to A-49; S-36 to 
A-50: P-37 to T-5 1 ; S-38 to L-52; V-39 to L-53; R^O to L-54; 
S-4 1 lo A-55; S-42 to L-56; K^3 lo L-57; D-44 to S-58; G-45 
to C-59; K-46 to C-60; L-47 lo L-61; L-48 to 7-62; A^9 lo 
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V-63: A-50 lo V'-64: T-5 1 to S-65; I .-52 to 1-66; L-53 lo Y-67: 
\,-5A lo Q-68: A-55 to V69: L-56 to A-70: L-57 K> A-7 1 : S-58 
lo I. -72: C-59 to Q-73; C-60 to G-74; L-6i to D-75;T-62 to 
I .-7fi: Ui A-77: V-64 lo S-7S; S-65 lo I .-79; K-66 it> K-XO: " 
Y-67 to A-S 1 : Q-68 to E-R2 : \'-60 to L-83: A-70 to Q-84 : A- 7 1 5 
to G-85: 1.-72 !o H-86; Q-73 to H-S7: G-74 to A-88: D-75 to 
G-89: L-76 to K-90; A-77 to L-91 : S-78 to P-92: L-79 to A-93: 
R-80 to G-94: A-8J to A-95: E-82 to G-96; I.-83 to A-97: 
Q-84 to P-98: G-S5 to K'99: H^6 loA-lOO: H-87ioG-)01: 
A-88tol.-]02:E-89ioE-l03:K-»K)toK-J04:L-91 toA-105; i«. 
P-92 to V' 1 06; A-93 to A- 1 07; G-94 to 1 08; A-95 lo T- ] 09; 
G-96ioA-110;A-97ioG-lll;P^98toL-I12:K.99ioK-IJ3: 
A-lOO to I-i 14; G-101 to F-l 15; L-I02 to £-116; E-103 to 
P-II7; H-KM It) P-nX; A- 105 tti A-Iiy; P-106 lo P-I20; 
A - 1 07 to G- 1 2 1 ; V- 1 08 to E- 1 22 ; T- 1 09 to G- 1 23; A- 1 1 0 to \s 
N-124; G-UI to S-I25; L-JI2 to S-J26: K-I13 ioQ-127; 
I-M4 to N-128; F-il5 to S-I29; E-U6 to R-130; P-117 lo 
N-13I; P-nS 10 K-132; A-II9 to R-133: P-I20 to A- 134; 
( i- 1 2 1 to V- 1 35; K- 1 22 lo Q- 136; (f- 1 23 u> (i- 1 37; N- 1 24 lo 
P-138; S-125 to E-139; S-I26 to E-140; Q-I27 to T-141; 2n 
N-J28toG-142; S-]29 toS-143: R-i30 to Y-I44; N-i3) to 
T-I45; K-132 to F-i46: R-133 to V-J47; A-134 to P-148; 
V^I35 to W-149; Q-J36 to L-J50; G-137 to L-I5I; P-138 to 
S-I52; H-139 to K-153: K-I40 lo K-154; T-)41 to K-155: 
G-142 toG-156; S-143 to S-157; Y-144 to A- 1 58: T-145 to 25 
L-159; F-146 lo E-160: V-147 to R-16I; P-148 to K-162; 
W.149 to E-I63; L-150 to N-J64; L-151 lo K-J65; S-I52 to 
I-I6C: K-153 to L-167; K-154 to V^I6S; R-J55 to K-J69; 
(i-15fi Ut IM70: S-157 (o 1-1 71 : A-15S (t)<i-I72: I. -159 lo 
Y-J73; E-160 to F-174; E-161 to F-175; K-162 lo 1-176: .^n 
E-I63 to Y-I77: N-J64 to G-178; K-165 to Q-179: i-166 to 
V-180; L-167 to L-181: V-168 (o Y-J82: K-169 to T-183: 
E-170to 0-184:7-171 to K-I85: G-172 to T- J86; Y-J73 to 
Y-187: F-174 to A-188; F-175 lo M-180: M76 to G-190; 
Y-I77 to H-191: G-178 to L-J92; Q-179 to J-193: V-ISO lo i> 
Q \94: L-181 to R-195; Y-I82 to K-196; T-183 to K-197: 
D-J84 to V-198; K-185 to H-199; T-186 to V-200: Y-187 to 
F-201; A-I8S to G-202; M-189 to D-203: G-190 to E-204: 
H-191 10 L-205; L-192 to S-206; i-193 to L-207: Q-194 to 
V-208; R-195 to T-209: K-196 to L-210: K-197 lo F-211: 4i} 
V-198 to R-212: IM99 to C-213; V-200 to I-2I4: F-201 to 
Q-215; G-202 lo N-216; D-203 to M-217; E-204 to P-2I8; 
L-205 to E-219; S-206 lo 1-220; L-207 to L-221; V-208 to 
P-222; T-209 (o N-223; L-210 lo N-224: F-2n to S-225; 
R-212 to C-226; C-213 to Y-227; 1-214 lo S-228; Q-215 to 45 
A.229; N-216 to G-230: M-217 to 1-231: P-218 to A-232; 
E-219 to K-233; T-220 to L-234; L-221 to E-235: P-222 to 
E-236: N-223 to G-237; N-224 to D-23S: S-225 to E-239: 
(;-226 lo L-240: Y-227 to Q-24I; S-22X lo 1.-242; A-229 lo 
A-243; G-230 to 1-244; j-231 lo P-245; A-232 to R-246; 
K-233 to E-247; L-234 lo N-248; E-235 to A-249: E-236 to 
Q-250; G-237 to 1-251: D-238 to S-252; E-239 lo L-253; 
I. -240 lo l)-254; Q-241 lo (i-255; I. -242 lo 0-256; A-243 to 
V-257; 1-244 lo T-258; P-245 to F-259: R-246 to F-260; 
E-247 to G-261 : N-248 to A-262: A-249 to L-263; Q-250 to 55 
K-264; 1-25! to L- 265 ; and S -252 toL-266ofSEQ ID NO; 19. 
Preferably, these polypeptide fragments have one or more 
functional activities (e.g^ biological activiiy, antigenicity, 
and immunogenicity) of Neutrokine-alpha and/or Neii- 
trokiiie-alpha SV polypeptides of the invention and may be 60 
used, for example, to generate or screen for antibodies, as 
described ftorther below. The present invention is also directed 
lo pol>'peptides comprising, or aJteroativcly, consisting of, an 
amino acid sequence at least 80%, 85%, 90%, 92%, 95%, 
96%, 97%. 98% or 99% identical to an amino acid sequence 65 
described above. The present invention also encompasses the 
above amino acid sequences ftiscd to a heierologous amino 



lurid scqitence as described liorcijv Polynucleotides enciviinjz 
these polypcpiidcs urc :iIso enci>rnpassod by the invcitiiou. 

.^dditioiial prelVnrfcd ptilypcptidc Iragincnls of ihe inven- 
li(m comprise, or :il(em:iiiveiy consisl of. :in amino :x:id 
sequence selected fmrn the group consisting of residues: M- 1 
to F-15: D-2 loC-16: E-3 ioS-17; S-4 to E-18: A-5 to K-i9: 
K-6 to G-20: T-7 to 1^21 ; L-8 to D-22; P-9 to M-23; P- 10 to 
K-24: P-1 1 to V-25: 0-12 lo (i-26: L-13 lo Y-27: C-I4 lo 
D-28: 1"- 1 5 10 P-29: C- 1 6 to J-30: S- 1 7 lo T-3 1 ; E- 1 8 to P-32: 
K-iO lo Q-33; (1-20 lo K-34: E-21 lo E-35: D-22 to E-36: 
M-23 to G-37; K-24 lo A-38: V-25 to W-39: G-26 to F-40: 
Y*27 to G-4 1 : D-28 lo 1-42: P-2y lo C-43; l-.^O to R-44: T-31 
to 0-45: P-32 lo 0-46: Q-33 to R-47: K-34 to I.-4X; H-35 to 
I -49: F-36 to A-50: Ci-37 lo A-51: A-3S lo 1-52: W-39 to 
L-53:l-'-40ioL-54:Ci-4l to L-55; 1-42 toA-56: C-43 lo L-57: 
R-44 to L-58: D-45 to S-59: G-46 lo S-60; R-47 to S-61 : L-48 
to F-62: L-49 to 1-63: A-50 lo A-64: A-5I to M-65: T-52 to 
S-66: L-53 lo L-67; L-54 to Y-68: L-55 lo Q-69: A-56 to L-70: 
I -.S7uiA-7|;| -5Ku)A-72;S-59lnl.-73;S-6{)loQ.74:S-6l 
lo A-75: F-62 lo 0-76: T-6? to L-77: A-64 to M-78: M-65 lo 
N-79: S-66 to L-80; I. -67 lo R-81 : Y-68 lo M-82: Q-69 to 
H-83 ; I .-70 lo L-84; A- 7 1 to Q-85:.\-72 to S-86: L-73 toY-87; 
Q.74 to R-88; A-75 to G-89: D-76 to $-90; L-77 to A-91: 
M-7X lo 1-92; N-7y to P-93: 1.-80 lo A-y4: R-81 lo A-95: 
M-82 to A-96: K-83 lo G-97: L-84 to A-98: Q-85 to P-99: 
S-S6 10 E-]00;Y-87 to L- 10! ; R-88 lo T- 102: G-89 lo A-103; 
S-90 to Ci- 104: A-91 to V-105: T-92 lo K-106: P-93 to L-107: 
A-94 to L- J 08; A-95 lo T- 1 09: A-96 to P- 1 1 0; G-97 lo A- 1 1 1 ; 
A-9X lo A-112: P-y9 in P-1 13; H-KX) lo R-114: I.- 101 lo 
P-J 15: 1-102 to M-116: A-103 lo N-1 17: G-ia4 lo S-118; 
V-105 lo S-1 19: K-106 (o R-120: L-107 (o G-121: L-108 to 
H-122; T-J09 lo R-123: P-1 10 lo N-1 24: A-1 1 1 to R-125: 
A-112 lo IM26: P-1 13 to A- 127; R-M4 to K-128: P-1 15 to 
Q-129: H-116 to G-130: N-1I7 lo P-13I: S-IlSio E-132: 
S-1 19 10 H-133: R-120 to T-134: G- 121 to E-135: H-122 lo 
Q-136: R-123 lo D-137; N-124 lo V.138: R-125 lo D-139; 
R-126 to L-140; A-i27 lo S-141: F-128 lo A-142: Q-129 to 
P-143: G-130 to P-144; P-131 to A-145; E-J32 to P-I46: 
H-1 33 10 C-I47: T-134 to L-148; E-135 lo P-149: Q-J36 to 
G-I50; D-137 lo C-151: V-138 to 1M52: D-139 to H-153; 
I.-I40 to S-154; S-141 to Q-155; .A-142 lo 11-156; P-143 to 
D-157: P-144 to D-158:. A-145 to N-J59; P-146 lo G-160: 
C- 1 47 to M- 1 6 1 ; L- 1 48 10 N- J 62; P- 149 to L- 1 63; G- 1 50 to 
R-164: C-151 to N-I65: R-152 lo 1-166; H-153 to I-I67; 
S-1 54 lo Q- 1 68; Q- 1 55 to D-1 69: H- 1 56 to C- 1 70; D- 1 57 to 
L-171; D-158 to Q-172; N-I59 to L-173; G-160 lo 1-174: 
M-161 to A-175: N-162 lo D-176: L-163 to S-I77: R-164 to 
D-178: N-165 to T-179; M66 to P-180; M67 lo A-I81: 
g-lfiX lo I.-IX2: IM69 to K-1X3:C-170 lo H-IS4: 1.-171 to 
K-185: Q-172 to E-186; L-173 to N-187; I-I74 to K-188; 
.A-175 to M89: D-176 lo V-190: S-1 77 to V-191: D-178 to 
R-192: T-179 to Q-I93; P-180 to T-194; A-181 lo G-195; 
1.-182 lo Y-196: H-183 lo K-|y7: K-1X4 to F-19X: K-tX5 lo 
1-199: E-186 to Y-200: N-187 to S-201: K-188 to Q-202: 
1-189 to V-203: \^190 to L-204: V-191 to Y-205; R-192 to 
T-206: Q-193 to D-207; T-194 to P-208; G-195 to 1-209: 
Y-196 to F-210: F-197 to.A-2Ii: F-198 to M-212; 1-199 to 
(i-213; Y-2(K) lo H-214: S-201 lo V-215; Q-202 lo 1-216; 
V-203 to Q-217: L-204 to R-2J8; Y-205 to K-219; T-206 to 
K-220; D-207 to V-22I: P-208 lo H-222; 1-209 to V-223; 
F-210 to F-224; A-21 1 to G-225; M-212 lo D-226: G-213 to 
E-227: H-214 to L-228; V-215 to S-229: 1-216 to L-230; 
Q-217 10 V-231; R-218 to T-232; K-219 to L-233: K-220 to 
F-234; V-221 lo R-235: H-222 lo C-236; V-223 to 1-237; 
F-224 to Q-238; G-225 to N-239; D-226 lo M-240: E-227 to 
P.241; L-228 to K-242; S-229 to T-243: L-230 to L-244; 
V.231 to P.245: T-232 to N-246; L-233 (o N-247; F-234 to 
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S-248: R-235 lo C-249: C-236 lo Y-250: 1-237 to S-251; 
g-23K lo A-252: N-239 to G-253: M-240 to 1-254; I'-241 to 
A-255; K-242 ro R-256: T-243 to L-257; L-244 to E-258; 
• P-245 ttj K-259: N-246 id (J-26(>: N-247 to l)-26I ; S-24X to 
E-262: C-245) to i-263: V-250 to Q-264; S-251 lo L-265; 5 
A-252 lo A-266: Ci-253 lo 1-267: 1-254 lo P-268; A-255 to 
K-26y: R^256 to L--270; L-257 to N-271: G-258 to A-272; 
i:-259 to 0-273: G-260 !o 1-274: D-261 to S-275; C-262 to 
R-27ri; 1-263 to N-277: Q-264 to G-278; L-265 to D-279: 
A-266 to D-2S0: 1-267 to T-281: P-268 to F-282; R-269 lo lO 
K-283: E-270 lo G-284: N-271 to A-285: A-272 to L-286: 
Q-273 to K-287; 1-274 to L-288:aiid S-275 to L-289ofSEQ 
ID NO: 38. Prefembly, 1 1 test; pitlypeptide Tragiiients liave one 
or nuirc runutioniil activities (e.g.. hitfkigiciil activity. Hiuige- 
nicity. and imnuinogcaiciiy) of N cut rokinc- alpha aiid/or i.^ 
NcntiokiiK-alpha SV polypeptides of the invention and may 
be used, for example, to geiierate or screen for aiitttxidies, as 
described further below. The present invention is also directed 
(o polypeptides comprising, orallem^iliveiy. cDn.^istingtif^an 
amino acid sequence al least 80%. 85%, 90%. 92%. 95%. 
96%. 97%. 98% or 99% identical to an amino acid sequence 
described above, nicprcsci^t invention also encompasses the 
ab^ivc amino acid seqiieiKes fused to a lielen"»U>gous amino 
acid sequence as described herein. Polynucleotides encoding 
these polypeptides arc also encompassed by the invention. 2^ 

It will be recognized byoneof ordinar>' skill in the art that 
some aniiiio acid sequences of the Neutrokine-alplia and 
Ncuia>ktne-alphaSV' polypeptides can be varied wiilioui sig- 
nilic^int enixl id' the slniuture or Jtuiciidn *if the polypeptide. 
II such ditlerences in sequence are contemplated, it should be 
remembered tliat tj^cre will be critical areas on the polypep- 
tide wliich dctemitne activity. 

Iluis- the invetition Rirthcr includes variations of the Neu- 
trokine-aipha polypeptide which show Ncuin^kine-alpha 
polypeptide ftmctioiial activity (e.g., biological ;»ctiviiy) or ,»5 
which include regions of Neutmkine-alpha polypeptide such 
as the polypeptide fragments described Iierein. Tlie invention 
also includes variations of the Neulrokine-alpIiaSV polypep- 
tide which show Neutrokine-alphaSV polypeptide ftmctional 
activity (e.g., biological acliviiy) qt which include regions of 4'.i 
Neutrokiiie-alphaSV polypeptide such as the polypeptide 
fragments described herein. Such mutants include deletions, 
insertions, inversions, repeats, and type substitutions selected 
according to general niles known in the art so as have little 
cflbct on acliviiy. For example, guidance conccming how to a5 
make phenotypically silent amino acid substitutions is pro- 
vided in Bowie. J. U. et al., "Deciphering the Message in 
Protein Sequences: Tolerance to .Amino Acid Substitutions" 
Science 247: 1 306- L3 1 0 ( 1 990), wherein the authors indicate 
that there arc two main approaches for studying d^c tolerance 5u 
of axi amino acid sequence to change. The first meilwd relies 
on iJie prc>cess of evolution, in which mutations are either 
accepted or rejected by natur;il selection. Hie seumd 
npproach uses genetic engineering to introduce amino acid 
changes at specific positions of a cloned gene and selections 5.^ 
or screens to identify sequences that maintain functionality. 

.As the authors state, these studies have revealed that pno- 
(eins are surprisingly tol era nl of amino acid suhstitulion.'c.'1'he 
authors further indicate which amino acid changes are likely 
to be permissive at a cenain position of the protein. For 60 
example, most buried amino acid residues require nonpolar 
side chains, whereas few features of surface side chains are 
generally conserved Other such phenotypically silent substi- 
tutions are described in Bowie, J. U. et al., supra, and the 
references cited therein. Typically seen as conservative sub- 65 
stitutions arc the replacements, one for another, among the 
aliphatic amino acids Ala, \^J. Leu and lie; interchange of the 



hydroxyl residues Ser and Tlir. excliangc of the acidic resi- 
dues .^sp and Glu. subsiitution between (he amide residues 
Asn and Gin. exchange of the basic residues Lys and.Arg and 
replacements among the aromatic residires Plic. Tyr 

Tlius. the Iragment. derivative or ana log of the polypeptide 
of FIGS. I A and IB (SEQ ID NO:2). or that enc^xied by the 
deposited cDN.A plasmid. may be (i) one in which one or 
more of the amino acid residues are substituted with a con- 
served or non-coaserved auiint» acid residue (prffer:ibly a 
conserved amino acid residue) and such snbsiiniied amino 
acid residue may or may not be one encoded by the genetic 
code, or (ii) one in which one or morv of the amino acid 
residues includes a substiment group, or (iii)one in which the 
extracelluLir domain of the polypeptide is fused with another 
compound, sudi as a compound to increase the luilf-lifc of the 
polypeptide (for example, pti I y ethylene glycol), or (iv) one in 
which the additional amino acids are fused to the e.vlracelluiar 
domain of llie polypeptide, such as iui IgO Pc fusioji region 
peptide or leader or .secretory sequence or a sequeiKe wliich 
is employed for purification of the extracellular domain ofllie 
poI>'pcplidc or a pKiprotein sequence. Such fragments. 
deri\'atives and analogs are deemed to be within the scope of 
those skilled in the art from the teachings Iierein. 

Funlwrmt>re, the Iragmeiil, derivative or analog of the 
polypeptide of FIGS. 5A and 5B (SEQ ID NO: 19)". or that 
encoded by the deposited cDN.A plasmid. may be (i) ojie in 
which one or more of the amino acid residues are substituted 
with a coiiserved or non-conserved amino at;id residue (pref- 
enihly a c*t>nscrved amiiKi iicid residue) and such suhstiiuted 
amino acid residue may or may not be one aicixlcd by the 
genetic code, or (ii) une iji which one or more of the amino 
acid residues includes a subsiitiieni group, or (iii) one in 
which the extnicelluUir diuiuiin of the polypeptide is lused 
with another compound, such as a compound to increase the 
lialf-life of the polypeptide (for example, polyethylene gly- 
col), or (iv) one in which the additional amino acids are fused 
to iIk extracellular domain of the polypeptide, such as. a 
soluble biotogically active fragment of another TNF ligand 
tamily member (e.g., CD40 Ligand). an IgG Fc fusion region 
peptide or leader or secretory sequence or a sequence which 
is employed for purification of the extracellular domain of the 
pol>'peptide or a proprotein sequence. Such fragments. 
deri\'atives and analogs are deemed to be within tlie scope of 
those skilled in the art from the leachings herein. 

Thus, the Ncutrokinc-alplia and/or Ncuirokinc-alpliaSV 
polypeptides of the present irrvention may include one or 
iiKire amino acid substitutions, deletions or additions, eitlier 
from natiirai mutations or human mauipulation. .\s indicated, 
cliauges are preferably of a minor namre. such as conservative 
amino acid substitutions that do not significar^ly aD'cct the 
folding or activity of the protein (see Table II). 

TABLB II 
CoDser^'alivr Amino Acid Substiruttons. 



.\rjciulic 
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Polar 
Bisic 



niciiylalaitioi: 

Tryptophan 
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llisttdinf 

.\q)&ntc Acid 

CliAam'tc Acid 
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in Olio cmbodiiiieni of the invention, polypeptide com- 
prises, orallernalively coiisisisol. the amino acid sequence of 
a Neuirokiiie-jlplin or Neiiiaikiiw-nlplinS V pi>lypepiide liav- 
tng an amino acid sequence whicli contains at least one con- 
servative ammo acid siihstilulioii. but not more than 50 um- 
scfvativc amiJKi acid substitutions, even mow preferably, not 
more than 40 conservative amino acid subsiiuitions. still more 
preferably, not more tliaii 30 conservative amino acid substi- 
tutions, and siiM oven more prefertibly. not more than 20 
conservative amino acid substitutions. Ofciiurse. in i>rdcr of 
ever- increasing prcfcreiKc. it is higliJy preferable for a pep- 
tide or polypeptide to have an amino acid sequence which 
comprises the amino acid sequence of a Nenirokine -alpha 
polypeptide, which contains iw least one. but not nyoK than 

10. 9, X. 7, A, 5, 4. 3. 2 or I conserviuive amino acid siihsti- 
aitions. 

For example, site directed changes at the amino acid level 
of Neiitrokine-alpha can be made by replacing a particular 
amino ;icid with a conservative substitution. Preferred con- 
servative substitution muialions of the Neulrokiiie-alpha 
nmino acid sequence provided in SKQ JU NO: 2 include: M I 
replaced with G. I. L. S. 1*. or \': D2 replaced with 0; D3 
replaced with E: S4 replaced with .A. Ci. 1. L, T M. or V; T5 
replaced with AAi. 1, 1.- S, M. or V; E6 replaced with D: K7 
replaccil with H, or K: H8 replaced with D: Q9 replaced with 
N: SI 0 replaced with A. G. (, L. W M.orV; Rl I replaced with 

1 1, or K: LI 2 replaced wiih.'V, G. I. S. T. M. or \"; T13 replaced 
with A, G. I. S. M, or V: S 1 4 replaced with A. G. I, L. T. M. 
or V: LI 6 replaced with A. G. I. S, T, M. or V; K J 7 replaced 
with H, or R: Kl 8 repktced with H, or R; Rl 9 replaced with H. 
or K; E20 jcplaccd with D. E2J replaced with D; M22 
replaced with A, G. I. L, S. T. or V; K23 replaced with 11, or R; 
L24 replaced with .-^^ Ci. I. S. T. M. or V; K25 replaced with 1 L 
or R; E26 replaced with D: V28 replaced wiUi.\. G, I, L, S, T, 
or M; S29 replaced with A, G. I, L, T, M. or V; 130 replaced 
with A. G, L, S,T, M, orV: L3I replaced with. A, G, 1. S,T, M, 
or V; R33 replaced with 1 1, or K; K34 replaced with H, or R: 
E35 replaced with D; S36 replaced with .A., G. L L. T. M. or V*; 
S38 replaced with A. G. I, L, T. M, or V; V39 replaced with .A, 
G, 1. 1 .. S. \\ or M; K40 replaced with H. or K; S41 replaced 
with A. G, h L. T, M, or W S42 replaced with A, G. I. L. T, M, 
or V; K43 replaced with IL or R: D44 replaced with C; G45 
replaced with A, 1. L, S. T. M, or V: K46 replaced with H, or 
R;M7 replaced with. I..S/r, M.orV; 1.48 replaced with 
A. G, I, S, T, M, or V: A49 replaced with G, L L, S. T, M, or V; 
A50 replaced with G, J. L. S- T, M, or V; T5 1 replaced with A, 
G: I L. S. M, or V; L52 replaced with A, G, I S, T, M, or V; 
L53 replaced with A, G, I. S, T. M. or V; L54 replaced with A, 
il LS/I, M,or V;A55 replaced with (i/l, I .,S/L M.orV; I..56 
repbced with A. G, I, S, T. M, or V; L57 replaced with A, G, 
I S. T, M, or V: S58 repbced with A, G, I L, X M, or V; L61 
replaced with A, G. I. S, T, M. or V; T62 repbced witli A, G, 
I, L S. M, or V; Vri3 replaced with A, G, 1, L. S, T, or M; V64 
repbced with A, G, I, L, S, T or M; S65 replaced wiUi A. G, 
I, L, T, M, or V: F66 replaced with W, orY; Y67 repbced with 
F. or W: Q68 replaced with N: V69 replaced with A. G. 1. 
S. T, or M: A70 r^laced with G. 1, S, T, M, or V; A71 
repbced with G,. 1. L, S. T. M, or V; L72 replaced with A, G. 



I. S, T. M. or V: Q73 replaced with N: G74 replaced with A. L 
L.S- T M.orV; D75 replaced withC: L76 replaced with A. G. 
I. S. T. M, or V; A77 replaced with G, I, L. S, T. M. or V: S78 
replaced with .A, (i. 1. 1 1". M. or V; 1 .79 replaced with A. ( i. 
5 1. S. T. M. or V; R80 repbced with H, orK;-A81 replaced w iih 
G. I, L. S. T. M. or V; E82 repbced wiiJi D: L83 replaced with 
A, G, 1. S. T, M. or V; Q84 repbced with N:G85 replaced with 
A. I . L, S. T. M.orV: H86 replaced with K. or R: H87 rephiced 
with K. or R: ASS replaced with G. 1. L. S. T. M, or V; E89 
in repbced with D; K90 replaced with H. or R: L9I replaced 
with A, G. I, S. T. M. or V: .^93 repbced with G. 1. L. S.T. M. 
or V: G94 replaced with A. I. L. S. T. M. or V: .A95 replaced 
with G. 1. L. S. T, M. or V; G96 replaced with A. L L, S. 1. M. 
or V; .'\97 replaced with ( i. I, I .. S, l". M, or V; K99 rephtced 
1 5 with H. or R: A 1 00 rcpbccxl with G. I. L. S, T, M. or \': G 1 01 
replaced with .A. 1. L. S, T. M, or V: L 1 02 replaced with Ci, 
L S, T. M. or V: !£1 03 replaced wiih D; E 1 04 repbced with 1 ): 
A 105 replaced wiihO. 1. L. S. T. M. or V; .A 1 07 replaced with 
Ci, I, I.,.S,1; M. orV. V108 repbced with A. (i. I. I..S,*r.nr 
:ii M: T109 replaced with.\. G. 1. L. S, M. or V: Al 10 replaced 
with G. I. L, S. T. M, or V: Gill repbced with A. 1. L. S. T. M. 
or V: L IJ 2 replaced with A, G, 1. S. T. M, or V: K 1 1 3 replaced 
with H. or R; li 1 4 replaced with .\. G. L. S. T. M. or V: F H 5 
repbced with W, or Y; Kl 1 6 replaced with 1); A II 9 rephiced 
:> withG. I, L.S, T. M.orV": Gl 21 replaced with. A, i. L. S.'l. M. 
or V: El 22 repbced with D; G 123 repbced with A. I. L. S. T. 
M.orV: Nl24repbced with Q: Si 25 repbced with .A. G. 1. L. 
r, M. or V: S 1 20 replaced with A. (j. I. I T. M. or \ Q 1 27 
rephiced wiih N: N 128 repbced with Q: .SI 29 replaccnJ with 
3i) A, G. I. L. T, M, or V: RL^O replaced with 11, or K. N13I 
replaced withQ; K132 replaced with H. or R: R 133 replaced 
with I I. or K; A 1 34 repbced with G. I. L. S. T. M. or V: V 1 35 
repbced with A. G, I, L, S, T, or M: Q136 repbced with N; 
Gl 37 replaced with 1, L, S. T. M. or V: E 1 39 replaced with 
55 D: EI40 repbced with D; TI4 1 repbced with A. G. I. L. S. M . 
or V: V] 42 replaced with A. G, I, L, S. T, or M: Tl 43 replaced 
with .V G. L L, S, M, or V; Qi44 repbced with N; D145 
repbced with E; L147 repbced with A, G. J. S. T. M. or V; 
01 48 repbced with N; LI 49 repbced with A. G, 1. S. T. M. or 
4u V: 1 1 50 replaced with A, G. L, S. T. M, or V: .A ) 5 1 replaced 
with G, 1. L, S, T. M. or V: DI52 replaced with E; SI 53 
repbced with A, G. I. L, T; M. or V; EI 54 replaced with D; 
T 1 55 repbced with A. G, I. L. S, M. or V: Tl 57 replaced with 
A, G. I, L, S, M, or V; II 58 replaced with A, GX. S. T, M. or 
45 V; Q 1 59 replaced with N; K ! 60 replaced with H, or R: G 1 61 
replaced with A, L L. S. T. M. or V; S 162 replaced with A. G, 
I, L. T. M, or V: Y163 replaced with F» or W; Tl 64 replaced 
with A, G, I, L, S, M. or V; Fl 65 replaced wiUi W. or Y; V 1 66 
repbced with A, G, I, L. S. T, or M: W ] 68 replaced with F. or 
5u Y; LI69 replaced with .A, G. 1. S. t. M, or V; Ll 70 replaced 
with A, G. 1 , S. T, M, or V: S 1 71 replaced with A, G. L L. T, M, 
or V; F 1 72 replaced with W. or Y: Kl 73 replaced with H. or R; 
R 174 repbced with H, or K: (M 75 replaced with A, 1.1.. S- 'f. 
M, or V; S176 repbced with A. G. 1, L, T, M, or V; Al 77 
55 replaced with G, I , U S, T. M, or V; L 1 78 rq)laced with A. G. 
1, S, T. M, or V; CI 79 repbced with D; El 80 replaced with D; 
K181 replaced with H, or R; E182 replaced with D; N183 
repbced with Q; K184 repbced with H. or K; I] 85 replaced 
with A, G, L, S, T, M, or V; Ll 86 repbced with A, G. I. S, T. 
60 M, or V; VI 87 replaced with A, G, I, L. S, T, or M: Kl 88 
repbced with I L or R; E189 replaced with D; TI90 replaced 
with A, G, I, L S, M. or V; Gl 91 replaced with A, I. L, S. T, 
M, or V; Y 1 92 replaced with F, or W: F 1 93 repbced with W, 
or Y; F194 replaced wiih W, orY; 1195 repbced with A, G. L. 
65 S, T. M, or V; Y 1 96 replaced with F, or W; G 1 97 replaced with 
A, I L, S, T, M, or V; Q 1 98 replaced with N: V! 99 repbced 
with A, G. I, U S, T, or M: L200 replaced with A, G, L S. T, 
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M. or V: Y20I replnced wiih I', or W: 1 202 replaced w 'liU A. 
(i. 1, 1.., S. M, or V: 1)203 n.-p!accd wilh I:: K2(W rcpiiK.vd wiili 
11. or It: T205 repJnccd with A. Ci. I. L. S. M. or V: Y206 
rv*placed wilh K or W: A20? rcphicctl wiih < i, L I S. T. M. or 
V; M20S replaced with A. 0. I. I „ S. W or \": C i2W repkicetl 
with A. i. I... S, I". M. or V; 1 12 1 0 replaced with K. or R: L2 1 1 
replaced wiih A. (J. I. S, I . M. or V: (212 reptace<i wiih A. G. 
I., S.T. M.orV: Q2 13 rviihicevl with N: K2 1 4 rcplacL*d wiih 1 L 
or K: K21 5 replaced wiih 1 1, or R: K2 16 rvplucod wiUi 1 1. or 
R; V217 replaced with A. C. I. I ., S. I", or M: 1 121X rcphiccd u* 
wilh K, or R; \'2I9 rqibced wiih A. G. 1. 1.. S. I", or M; i'220 
replaced wiih W. or Y: Ci22 1 replaced wiih A. I, L. S. I'. M. or 
V: 0222 rtphiced uiUi V.: l-:223 rcplaccil wiih I); L224 
replaced wiili A. (i, !. S. 1*. M, or V: S225 replaced wiih A. (i. 
K I - I", M. or V: L226 replaced with A. ( i. K W M. or V: \'227 i.- 
replaced with A, Ci, 1. 1 S. I', or M: r22X replaced u ilh A. G. 
I. L. S, M, or V: L229 replaced wiih A. Ci. I. S. T. M. or V: 1-230 
replaced wilh W. i>r Y: R13 1 replaced wiUi 1 1, or K: 1233 
replaced wilh A. ( i. I - S. T. M. or V : Q234 replaced with N: 
N235 replaced wiih C^; M23r> replaced with A, UA.\ S. T, or 
V; E238 replaced widi D: 'J'239 replaced with A. ( i. 1. 1 S. M, 
or V; 1 .240 replaced wilh A. G. 1. S. 1'. M. or \*: N242 replaced 
with Q: N243 replaced with Q. S244 rcphKcd wiih A. (i. 1. 1 
r. M, or V: Y24r> replaced v\ ilh I ', or W; S247 rcpbccil wilh A. 
Ci. I, I.. 1. M. or V: A24y replaced with (i. L L. S. I". M. or \': 
G249 replaced wiih A. 1. 1.. S. T. M. orV: 1250 replaced with 
A. G. L. S. 1. M. or V: A25 1 replaced with C i. LI .. S. 1. M. or 
\': K252 replaced wilh 1 J. or R: 1 25^ replaced w ilh A. C i. I. S. 
1. M. or V: 1-254 a*placcd wilh I): 1-255 ropl.-iced wilh I): 
G25r> replaced with A. L I S. 1. M. nr V: 0257 repLieed wilh •.:» 
K: 1:25S replaced wiih 1 ): 1 .259 rL-phieed with AAi.\. S. 1', M. 
or V; C^2(tO tvpbced wiih N: i .2r. I replaced wilh A. G. 1. S. W 
M. or V: A262 replaced wiili (i. 1. L. S. I'. M. ur V; I2f»3 
roplaceil with A, Ci. 1 .. S. T. M. or\"-. U265 reptacetl wiih 1 1, or 
K: 1:266 replaced with 1): N267 replacal wiih (J: A26X 
replaced with G, 1. I.. S. T. M, or V: g269 rcphiectl wilh N: 
1270 replaced wilh A. Ci. 1 S. 1. M. or \': S27 1 replacetl w ilh 
A. G, I.I 1. M. or V; L272 a-placed wilh A. G. 1. S. 1'. M. or 
V; T)273 replaced with G274 replaced wilh A. L 1 S/l'. M. 
orV; D275 replaced widi 1/. ^'276 repbced wiih A, Ci. 1. 1.. S. 411 
i, or M: 1*277 rc-placcd with A. Ci. I. 1.. S. M. or V: 1-278 
replaced wilh W. or Y: 1-279 replaced wilh W. or Y: Ci2S0 
replaced with .A. 1. 1 .. S. 1. M. or \ A2SI replaced with Ci. I. 
l„ S, r. M. or \': 1.282 ri^ilaced with A. G. 1. S. 1. M. or V: 
K283 repUictrd »/ith H. or R: 1 .2R4 repUrccd wiih A. C i. 1. S. W 4^ 
M. or V: and/or 1.2K5 replaLcd wilh A. Ci. I. S. \\ M, or V. 
Polymicleoiidcs encoding these polypeptides are also eiKoin- 
passed by the iiiveiition. Tlic resiilling Neulrokinc-alpha pm- 
tcins of the invcTilit»n may he rtuilinely scrcciHAl liir Neo- 
trokiiie-alpha and/or Neiilrokine-alph;iSV liinctkMiid acliviiy 51 » 
aiid/or physical pmperlies (siicli as. for example, enhaiicctl or 
reduced stability and'or .^iliibililyj. Preferably, the restdlinj! 
priMeinsoflhe invent ion kivcaii increasctlaiHUora decreased 
Nciitr\»kine-alphii and/or Neu lrx>kiiw-alplKiSV hniciioiial 
activity. More pre lerably. iheresulling NentRikine-alpha and/ -^ii 
or Neutrokiiie-alphaSV* proteins of the invetition have more 
than one increased and/or decreiised Neutrokine -alpha and/or 
Nciilntkine-alplui SV luncliiuuil acliviiy aiid/ur physical 
properly. 

In ani>lher embixlimenl, site directed changes al the amino 6<t 
acid level ofNeulrokine-alphaSV can be made by replacing a 
particubr amino acid with a ainservahve siib-^iiunion. Pre- 
ferred conservative siibitiluikMi iiiulaiions of the Neutrokine- 
olphaSV amino acid sequence pnwided in S\'.Q II) NC):1*) 
include: M I replaced with .\, G, I. S. T, or V: 1)2 replaced 65 
with li; 1)3 replaced wilh 1:: S4 replaced wilh A. Ci. 1. 1.. I*. M. 
orV:T5 replaced with A, G. 1. L. S. M. or V: l^i replaced with 



1 ): R7 replaces! with H. or K: K8 replaced with I): Q9 replaced 
wilh N: S 1 0 replaced wilh A. Ci, 1. 1 W M, or V: R 1 1 replaced 
with II. or K: 1,12 replaced with A. G, 1, S. T. M. or V; 113 
replaced with A. Ci. 1. 1 . S. M. or V: SI4 repluceil with .A. Ci. 
1. 1.. T M. or W 1. 1 6 replaced wjih A. G. I. S. T. M, or V: K 1 7 
rc-placed wilh II. or R; K18 replaced wilh H. or R; R19 
replaced with II. or K: 1*20 Replaced wilh 1): 1:21 rephiced 
with \): M22 replaced with -V G. J. L. S. T. or V: K23 replaced 
will) II. or R: L24 replaced with .\. G. I. S. T. M. or V: K25 
replaced with 1 1, or R: Ii26 replaced wilh f); V2«S rephicetl 
with A, (i. 1. 1.. S. I'.or M: S29 replaced wilh A.Ci, I, T, M. 
or \'; 130 rep heed wilh A. Ci. L, S. J. M. or V; L31 replaced 
wilh A. Ci. I. S, 1. M. or V: R33 A:placed wilh H, or K: K34 
replaccxi wilh H. or R; 1-135 replaced with 1): S3fi rephtccd 
with A, Ci. 1 . 1 I*. M. or V: S3S replaced wiih .A. G. i, L. T. M," 
orV*; V3*> replaced wilh G, 1. 1.. S, T, or M; R40 rephiced 
wilh 1 1, or K: S41 replaced with A, G. 1, 1.. T, M. or V; S42 
replaced wilh A. G. I. L. T. M. or V': K43 replaced with I I. or 
R; I )44 replaced wilh H: ( i45 replaced with A. i. 1 ., S. I". M. or 
V; K46 replaced with 1 1, or R; L47 replaced with .\, C i, I. S, T. 
M.orV; L4S replaced wilh A, G, I. S.T. M.orV: .\4 9 rephiced 
wilh Ci. 1 1 S. W M. or V: A50 rcplaccxl with Ci. L I S. I". M. 
or V; 15 1 replaced u iih .A. Ci. 1. 1 .. S. M. or V; L52 replaced 
wilh .A. C i. i . S. r. M . or V; 1 .53 replaced wilh -A. ( i. I. S. 1*. M . 
or V: 1 ,54 replaced wiih A.Ci. I. S. 1". M. or V: .\55 replaced 
wilh Ci. 1. ( S. T. M. or V: L56 replaced with A. G, 1. S. T, M. 
or V: 1 .57 replaced wilh A. Ci. I. S. i', M, or V: S.58 replaced 
wilh A. G. 1. 1 .. T. M. or V: L6 1 replaced with A. Ci. 1. S, T. M. 
iir V; 162 replaced wilh A. ( i. 1, I S, M. or V: V63 replaced 
wilh A. Ci. 1. 1 .. S. f. or M: V64 rephiced with A. Ci. I, L.. S. 1. 
or M: .S65 replaced with A. Ci. 1, 1., 1. M. or V; | "66 replaced 
wilh W. or V:Y67 replaced w ilh I'.or VV; Q6S repUiced wilh N: 
V<>*; replaced wilh.A.Ci. 1. 1 .. ^;. I . or M:-\70 replaced with Ci. 
1. 1.. S. r. M.orV: A7 1 replacetl wiiiiCi. 1, 1., S. f. M,orV: L72 
replaced with .A. G, 1. .S. I . M. or V: g73 replaced wiih N: G74 
replaced wilh ,'\. I, I S, 1'. M. or V: D75 replaced wilh l !: i .76 
replaced with A. G. I. S. T. M. or V: ,A7 7 replaced with G. 1, L. 
.S. I - M. or V: S7S replaced with A. Ci. I. L, 1 . M, or V; 1 .79 
replaced with .A, G, I. S, T, M. or V: R80 a^placed with 11. or 
K: ASl rephK;i.\I wilhG. 1. 1 S. \\ M. or V: H82 replaccxl whh 
D: 1 .83 replaced wiih.A. (i. I. S, T, M. or V; Q84 replaced with 
N; i i85 aplaced wiih.A. 1. 1 S, T. M. or \'; 1 186 replaced with 
K. or R: H87 replaced with K. or R: A88 replaced whh Ci. 1. 
1 S. r. M. or V; E89 repbcc\l with U; K90 replaced with I I. 
or R; 1 .91 replaecxi with .A. Ci. I. S. T, M. or V: A93 replaced 
with G. 1. 1 .. S. 1; M. or V; Ci94 replaced wiih.A, I. L. S. T. M. 
or V: .\95 replaced with Ci, 1. 1.. S. 1". M, or V; Ci96 replaced 
with A. 1. 1 S. I, M. or V: Ay7 replaced wilh Ci. 1. 1., S. T. M. 
*)r V: K99 replaced wilii 11. <ir R: A 1 00 replaced with Ci, I. I.. 
S. T M. or V; G 1 01 replaced with A. 1. 1.. S. T. M, or V: 1. 1 02 
replaced with A, Ci. 1. S. T, M. or V; I •103 replaced with D. 
!• 104 replaced with D:.A105 R'placed with G, 1. 1,. S.T, M. or 
V: A 107 replaced wilh Ci. I. 1 S. T. M. or V; VI OX rephiced 
with A. Ci. 1, L. S, \\ or M: 1109 replaced with A. Ci. 1, S, 
M. or V: Al 10 replaced with G, 1. 1.. S, T. M. or V; Gl 1 1 
replaced with .A. I. L. S. T. M. or V; L 1 1 2 replaced with .A. Ci, 
1. S. I . M. or V: K 1 1 3 replaced wiih 1 1, or R. 1 1 1 4 replaced 
wilh A, ( i. L S, r. M. or V; 1-115 replucc*d with W, or Y: I • 1 1 6 
replaced with D: .Al 19 replaced wiih G. I, L. S. T. M. or V: 
Ci 1 2 1 rephiced with .A. 1. 1 S. T. M, or V; E l 22 replaced wiUi 
i ); G 1 23 replaced wilh A.I.I S. T. M, or V: N 1 24 replaced 
with Q: SI 25 replaced with A. G. I. L. T. M. or V: SI 26 
replaced vvhh A. G. L L. T. M. or V: Q\ 27 a-placed wilh N: 
N 1 28 repUiced wilh Q; .S 1 29 repkrccd wilh A. C i J, i .. T, M. or 
V; R 1 30 rephiced wilh 1 1, or K; N 1 3 1 replaced wilh Q: K 1 32 
replaced wiih II. or R: R133 replaced with 11. or K: .A134 
replaced will) Ci. 1. 1.. S. T, M, or V; VI 35 replaced with A. G. 



Case 1:12-cv-00607-GBL-TCB Document 1-3 Filed 06/01/12 Page 89 of 181 PagelD# 114 



US 8,07 1 

101 

K 1 S. r. Of M : g 1 .^6 replaced with N: G 1 37 n:pJaccd with A. 
1. 1 S, *r. M, or V: I -139 replaced with I): IC 1 40 rvpbcod with 
I): T]A\ rcpiaccd with A, G. I. L. S. M. or V: Cil42 rephtced 
wilhA.I.I.. S.r,M.orV:SU3rept*cei!wiihA.<i.l.l..*I.M. 
(ir V; Y 1 44 replaced with l\ or W; T 1 45 rcplnctxl wiih A, C J . I . 
L. S. M, Of \': 1' 1 46 replaced w ilh W, or Y: V 1 47 replaced with 
A. G, I, L. S. T. or M: WI49 replaced wiih I", or Y; i.l50 
replaced with A, (i. I, S. I". M. ur V: 1.1 5 1 replaced with A. G, 

I. S. r. M, Of V; S i 52 replaced with A. G. 1. 1 T, M. or V: V i 53 
replaced with W. or Y: KI54 replaced with 11. or R: R 155 lu 
rcpiaccd with M. or K.: (J 1 56 rephicetl with A. 1. 1.. S. W M. or 

V; SI 57 Replaced wiih A. G. I, L. T, M. orV*: A 1 58 replaced 
with ( ; J, I S, r. M. or V: 1,159 replaced wii li A. G.I. S. T. M. 
or V: HI 60 replaced with I): \\\fi\ replaced with I): K162 
replaccxJ with H, or R: B 1 63 aplaced with D; N 1 64 replaced 15 
with Q; K 1 65 replaced with 1 1, or R; 1 1 66 replaced with A. < j, 
t. S. r. M. or V: 1 .167 rqilaced with A, G. I. S. T. M. or V: 
V 1 68 replaced witi) A. G. 1, 1 ,. S. I . or M; K 1 69 repbcc\l with 

I I. or R: !• 1 70 replaced with I); 11 71 replaced willi A. Ci, 1. 1 

S. M. or V: G 1 72 replaced with A. 1, 1., S, T. M. or V: Y 1 73 21* 
replaced with K or W: 1'174 arplaced with W. or Y: K175 
replaced with W. orY; II 76 replaced with A. Ci. 1 S. I . M. or 
\*; Y 1 77 replaced with I', or W: ( i 1 78 replaccxi with A, 1. 1 S. 
1. M. or V; Ql 79 replaced wilh N; VI SO replaced with A. <i. 
l.L.S-T.orM-.lJSl replaced with AXi. KS/I*. M. or V:Y1S2 ^ 
replaced with K or W: Tl 83 replaccxi with A. G..1. 1 S. M. or 
V: D I K4 replaccxi with K: K 1 85 repbced with II. or R; Tl S6 
replaced with A. G. 1. 1.. S. M. orV; YI87 replaccxi with I*, or 
W:AIKSrcpl:iLvd wiihCi. L I.. S/l', M.orV: MlSOa-pIaced 
with A. G, I. I..S. r.orV:GIWreplacedwithA. 1. 1..S/I'. M. vt 
or\*: 1 1 191 replaced with K. or R: 1. 192 replacetl with A. <.i. 
1. S. T M- or V: 1 1 93 rc-placal w iili A. (i. I S. I". M. or \': Q 1 94 
replaced w ilh N; K 1 95 replaced w ith 1 1, or K; K 1 96 replaccxi 
with 1 1. or R: K 1 97 ruplactxl wilh 1 1, or R: V 1 9X a-phfced with 
A. Ci. 1. 1.. S. r, or M: II199 replaced wiih K. or R: \'2fK) 
replaccxi with A. (j, 1. 1.. S. 1". or M: l*'20l replaced with W. or 
Y; G202 rcpUiced wilh A. 1. 1 S. 1'. or \ : i)203 rephtccxl 
with l':204 replaced with D: L205 replaced with A. Ci. I. S. 
1: M, or V; S206 replaced with A. G. ]. L,. T. M. or V: 1 .2(»7 
replacctl with A. G, 1. S. 1". M. or V: V 208 ri^rplaced wilh A. G, 41 > 
1 . 1 S. T. or .M ; T209 replaced wilh A, Ci. 1, 1 S. M. or V; i ,2 1 0 
replaceti w ith A. G, 1. S, 1*. M. or V; ]-2 1 1 replaccxi with W. or 
Y; R2 1 2 replaced wilh 1 1. t)r K: 12 1 4 replaced with A. Ci. 1 .. S. 
T, M. or V: Q215 rephiced wiiJi N; N2I6 replaced wilh Q: 
M2 1 7 replaced with A. G J. I S. L or V: \i2 1 9 replaced with -j^ 
D; T220 replaced with A. Ci, 1. 1 S, M. or V; 1 .221 replaced 
with A. C;. 1. S. r. M. or V; N223 replaced with Q: N224 
replaced wilh Q: S225 repluced wilh A. G. 1. L. T. M. or \': 
Y227 replijccxl with 1 i>r W; S228 replaced with A. Ci. 1. 1 1. 
M, Of V: A229 replaced wilh G, I, !., .S. 'l\ M. or V: G230 ,m.i 
replaced with A. 1, 1,. S, T, M, or V; 123 1 replaced wilh A. Ci. 
1.. S. r. M. or V; A232 replaced with G. 1. L. S. l. M, or \'; 
K233 replaced with 11. t>r R; 1.234 rephiced wilh A. Ci, 1. S, T. 
M. or V: K235 rephiccd wilh O: K236 rcpliiccxi wiih D: G237 
replaced with .A, 1. I.. S. I". M, or V; 1)238 replaced wiili \l: 5.^ 
r.239 replaced wiih I ); 1 .240 replaced with A. (i. 1. S, T. M. or 
\:Q2i I replaccxi wilh N: 1 242 replaccxi with A. G. I. S, T. M. 
or V; A243 replaced with Ci. 1. 1 S. I'. M, or V; 1 244 replaccxJ 
with A. G. L. S. T, M. or V; R246 replaced wilh H, or K: K247 
replaced wilh D; N24K replaced with Q; A249 replaced with (H) 
Ci. I. I.. S. W M, or V: Q250 replaced wilh N: 1251 repbced 
with A, Ci. L. S. T, M. or\': S252 replaced with .A. Ci. 1. !.. T. 
M. or V: 1.253 repbced with A. Ci. I. S. T, M. or V: D254 
rc*placed wiih L: G255 replaced with A. 1. I.. S, 1", M. or Vi 
D256 repbced with ii: V257 replaccxi with A. Ci. 1. 1.. S, T, or 65 
M: I 258 repbced wilh A. Ci, I. K, S. M, or V: 1-259 replaccxi 
with W. orY: 1-260 replaced with W. orY: G26 1 repbced with 
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.'\. LI.. -S. r. M. or V: .A262 replaccxJ with Ci, 1. L. S. 1. M, or 
V': 1.263 repUured wilh A. Ci. I. S. T, M. or V: K.264 replaced 
with 1 1. or R: \ .205 replaced wilh ;\. C i. ! . S. 1 . M. or V; find/or 
1.266 replaceil wilh .A. (i. I, S. 't\ M. or \\ PoIynucIet)lrdes 
encoding tliese polypeptides are also ciicoitipassed by the 
invenlion. I he res iil line Neutn>kine-alpha prole i lis of the 
invention may he rxiuiinely scrcx^tied i'or Neulrokine-alplia 
and/or Neiiirokine-alphaSV' runctional activity and/or pliysi- 
cal properties (such ;is. Tor example, enhanced or reduced 
siabihiy ;ind^»r soJubiliiy). Preferahly. the resiiliiiig pnileiiis 
i»f the imention have an increascxJ and/or a decTeased Neii- 
irokine-alpha and/or Neiilrxikine-alphaSV functional aclivily. 
More prefcRihly. the resulliiiui NeutRtkiiie-alplia and/or Ncu- 
ln>kine-alphaSV'pn>leinst)rihe invenlion havemorelhaiione 
inca*ased and/or decreasetl Neiitrokinc-alpha and/or Ncn- 
irokine-alpha .S\* hinctioiial activity and/or physical pmperty. 

In a mil her enibodinienl. si le directed changes at ibc amino 
acid level of Neuirokine-alpl^ can be made by replacing a 
particular amino iicid with a conserv;iiive subsliiulioii. Pre- 
ferred consen'aliw siibsiitniion mutations of ilieNeuirokine- 
alpha amint> acid sequence pmvided in SI'Q \0 NO: 23 
include: R 1 replaced with 11. or K; V2 replaccxi wilh .A, Ci. 1. 
I.. .S. W or M: V3 replaced wilh A. Ci, 1. I.. S, i; or M; D4 
replaced \i ilh \\z 1 5 replaced with A, Ci, 1. S. f. or V: S6 
replaced wilh .A. G. 1. 1 .. T, M. orV*: A7 replaced with CJ. 1, 1 
S. W M. t>r \': AiO repbced with Ci. I, I.. S. 1. M. or V: Ll3 
replacLxl with A. Ci. I. S. 'f. M. orV: Ci 1 5 replaced with. A. 1,1.. 
.S. 1. M. ur V: R 1 7 replaccxi with 1 1, or K: H I « repbced with 
K . t>r R : S I 9 rep lace< I wi I h A , C i . I . I ■ I ', iVI , o r V: (,^20 rep ktced 
wilh N; 1 121 repbced wilh K. or R: I )22 replacctl wiih 023 
replaced wilh N24 replaced with Q; Ci25 replaced with. A. 
1. 1 .. S. r. M. or M26 repbced with A. C i. 1. 1 .. S. I", or V: N27 
replaced withC^: 1.2K replaccxi with. A. Ci. I.S. 1. M.or\': R29 
replaced with II, or K: N30 replaccxi wilh C^; R31 repkjcetl 
with H. or K: 132 replaccxi with .A. Ci. 1. I., S. M. orV: Y33 
replaced with I', or W: 1*34 replaced w ith .A. Ci, I. 1.. S. M. or 
V; I' 35 replacxxl vviih W. orY: V36fc-p laced with .A, Ci. 1. 1., S. 
*f. or M: \V3N rcpiaccd with I", orY; 1 .39 replaced with .A. G. 
I. .S. \\ M. or \ 1 .40 rephiced with A. C i. (. S. T M. or V: S4 1 
replaced with .A. Ci. 1. 1 .. T. M. or V': 1-42 replaced with W, or 
Y'. K43 replaccxi wiili 1 1, or R: R44 replaced with II, or K; G45 
replaced wiih .\. 1. 1 .. S.'l, M. or V: N46 replaced with Q:.A47 
replaccxi with Ci. I. L. .S, I . M. or V; 1 .48 replaced with .A. Ci. 
L S. f. M. or \*; l-:49 replaced wilh 1>: K50 replaced wilh f): 
K5I rc^placed with H. or R: K52 rcpbccxi wilh D: N53 
replaced with Q; K54 replaced w ilh 1 1, or R; 155 replaced with 
A. Ci. I.. S. r. M. or V: V'56 replaced wilh A, G. 1. L. S. T. or 
M; V57rc*placcxJ wilh.A.G. 1. 1 ..S.'l . or M; R58 repbced wilh 
I L t>r K: Q59 repl;icc-d wilh N: I "60 n;pbcLxJ wilh A, Ci. I. I „ 
S. M. or V: G61 lepbccd with A. I. 1... S, C, M. or V; Y62 
replyced with l*. or W: 1*63 replaced with W. or Y; 1'64 
I ep laced with W, orY: 165 replaced wilh .A. Ci. I „ S. 1. M. or 
V*: Y66 repkiccxi wilh K. or W; S67 rephtced wilh -A. C i. I, I 1", 
M. or \*; (^)6S replaced with N: V69 replaccxi wilh A, G. 1, 1 
S. v. or M: r.70 repbced wilh A. G. 1. S, H M. or V; Y7i 
replaced with 1*. or W; 172 replaced with .A. G. I. L. S. M. or 
V*; I )73 rephiced with H; 175 replaced with A, G, I,. S. *f, M, or 
V: K76 replaccxi wilh W. or Y: .A 77 replaced with Ci. 1. 1 .S. 'f, 
M.itr\': M78 replaced with .A.G. I, L. S. T, orV: G79 replaced 
wilh A. I. L. S. r, M. or V; 1 180 rc-pbced with K, or R; V8 1 
replacctl with .A, G. I, L S. T. or M: 182 rc-pbced wilh .A, Ci. L, 
S. 'f. M. or V: C^83 replaced with N: Ry4 rephiced with 1 1. or 
K; KS5 a'phtCLxi widi H.or R: KS6 replaced with H. or R: VX7 
replaccxi wilh .A. G, I, f .. S. T, or M; H88 replaced with K, or 
R; V89 replaced wilh A . G. I. L. S. T, or M: F90 replaced with 
W.orY;Ci91 rcpiaccd with. A. I.L.S.T. M,orV;D92 replaccxi 
with H: K93 replaccxJ wilh D: L94 repbced with .A. Ci. 1. S. I'. 
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M. or V: Sy5 replaced wilh A. (i. L I T. M. or V: 1 .96 repUtCLxJ 
with A. I. S. T. M. or V; V97 replaced with A, Ci. 1. 1 S, J*, 
or M: 1 98 replaced wiih.V Ci. 1. 1„ S. M. orV: 1.99 replaced 
willKVCL LS/r. M. orV: KU)() repbecd wiili VV. orY;KlO 
rcphured w ilh H. or K; 1 103 replaced with A. C i. I S. W M. or > 
\*: QI04 replaced with N: Nl()5 replaced wilh Q: MI 06 
replaced wilh A. Ci. 1. 1 S. \\ or V: K J 08 replaced with ! L or 
R: 1109 repbecd with A. (i, 1. 1 S. M. or V": 1 .1 10 rephiced 
with A. (i. I. S, T M. i>r \'; NII2 replae^-d with Q: N1J3 
replaced with Q: Sn4 replaced with A. G, I. L, T. M. or V; in 
Y 1 1 6 rephfced wilh F, or W: SI 1 7 replaced with A. G, I. L. T. 
M. or V: AMR replaced wilh G, I. L. S. J'. M. or W <ii 19 
repriced wilh A. 1. 1 . S, T. M. or V: 1 1 20 replaced with A. G. 

I. , S. r. M. or\: A121 replaced with G. I I., S/l". M. or V: 

R 1 22 replaced with M. or K: 1 . 1 23 replaccxl wilh A. G, 1. S. T. 1 5 
M. orV: l-:i24 replaced with D; li 1 25 replaced with 1): Cil26 
rc*placc\! with A, 1. 1.. S. \\ M, or V: D127 replaced with li; 
I-: 1 2X replacLxi wilh U; 1 1 29 replaced with A. G. I S, I . M. iir 
V: g 1 30 replacetl wilh N: 1 .1 3 I replaced with A. Ci. I. S. W M. 
or \': A 1 M replacetl with G. L I„ S. T, M, t>r V: 1 1 33 replaced :ii 
wilh A, C i, I S. T. M. or V; R 1 35 rcplaoxl wilh 1 1 or K: !• 1 36 
replaced wiili I): N 137 repUicc-d with Q: A 1 38 replaced with 
Ck I. I„ S. T M. or V; QI39 replaced with N: !M0 replaced 
wilh .\. C i, I S. r. M. or V: SMI replaced with .A. Ci. 1. I 1*. 
M. or \ : R 1 42 replaced with 11. or K; N 143 replaced with Q; 2> 
G 1 44 replaced wilh A.M.. '\\ M, or V; D 1 45 replaced wilh 
I I ) 1 46 replaced with R; T 1 47 replaced wilh A. Ci, 1. 1 .. S. M, 
i)r V: I- I4H re-placed with W. or Y: I- 1 49 rephiced wilh W. or Y: 
( i 1 50 repLtcetl wilh .A. L I .. S. W M. or V: .A 1 5 1 replaced with 
G. 1.1.- S/r. M.or V: Li 52 replaced with .A, (J. I. S.'l*. M. or w 
\"; K 1 53 replaced wilh 1 1. or R; 1 . 1 54 re-placed with A, C i. t . S. 
T. M. or V; and'or I..I55 replaced with A. Ci. I. S. 1. M. vi 
IVily mieleolides ei»cuding ihese polypeptides are uIsai cncom- 
passcxl by the invent icm. 'Ilw* resulting Neuirokinc alpha pn>- 
iein.s oi lhc invention may be routinely .'Screened lor Neir- ."o 
trokine-alpha aiKi/'orNenirokine-alphaSV riinctional aciivity 
and/or physical preperlies (such as. for example, enhanced or 
reduced stability and/or solubility). IVeferably. the resnltiut: 
pn >t e i n ."^ o r I tie i nvc nt ion have a n i ncrei r setl and/or a dec re\us ctl 
Neiitn>kine-alpha and'or Neutrt>kiue-alp!iaSV lunclkimil 4(» 
activity. More prefentbly. the resulting Neiitnokine-alpha and/ 
or NeiUrukine-alphaSV preteins of the invention have more 
than one increased and'or decreased NciitrokiiK;-alplia jintl/or 
Neurn>kine-a!plia SV hmctional activity aixl'or physical 
pA>pcrl>'. 

In another cmbodimcnit, site direcled c hankies at the amino 
acid level of NeiilrokiiK;-alpha can be made by rephicinji a 
. p;trlicular atuiuo acid wilh a ctinservative subslitulioa. I*re'- 
lerre-d coaservalive siibslilution mutations <)f the Neutrokiiie- 
alpha aminti acid sequence pawidcd in SliQ II ^ N():3»S >ii 
include: M I replaced witli A, G. 1. L. S. 1. or V: D2 replaced 
with H: K3 replaced with I): S4 replaced wilh A, Ci. 1. 1.. 1. M. 
or V: .'\5 replaced wilh (i, 1. 1 S. T. M. or V; K6 replaced with 

I I, or R: T7 replaced with A, G. 1. 1 S, M. or V: 1 .K replaced 
wiih.\. G. I. S, T. M. orV; 1. 1 3 replaced wiih A. Ci. I. S.T. M, f>S 
or V: 1- 1 5 Replaced with VV, or Y; S 1 7 replaced with .A. G. I, L. 

T. M. orV: ni8 replaced with D; Ki 9 replaced wilh H.or R: 
C i20 replaced with .A. I . I .. S. T. M, or V: K2 1 re-placed with I ): 
D22 rephtced wilh H; M23 repUiced wilh A. G. 1. 1 - S. I*, or V: 
K24 rephiced with H, or R; V25 replaced wiih.A, G. 1. 1., S. T. «' 
or M; c;26 replaced wilh .X. I, I.. S, T, M, or V: Y27 replaced 
with F. or W; D28 replaced with li: I.V) replaced wilh .A. C i. I 
S. \ . M. Of V: r3 J replaced with A. G, I, L, S. M. or \'; g33 
replaced with N; K34 repbccxl wilh H. or R; F3fi replace<l 
with I ): K.Vj replaced with D: Cj37 replaced with .A. 1. 1.. S, T. 65 
M. or V; A38 replaced with G, 1. l„ S. T. M. or V: W39 
replaced wilh K or Y; K4() replaced wilh W. or Y: Cj4 I re*placed 



w iih A. I. L. S. 1. M. or \'; J42 replaced with A. C J J S. \. M. 
or \': R44 re-phtced witli 1 1, or K: 1)45 re-placc-d witli H: Ci46 
replaced with A, I. L. S. I". M. or V: R47 replaced with 1 1. or 
K; 1 .4S re-pbced w iih A. G. I. S. I". M. or V: 1 .49 replacvd wilh 
.'\. G. I. S. \\ M. or V: A50 re-placed wiih ( i. 1. 1 .. S. T, M. or V: 
A5 1 replaced with G.IA S, J'. M. or V: 'r52 a-placcd with A. 
C;. I. 1.. S. M- or V: 1 .53 replaccti with A. (i. I. S. T. M. or V: 
L54 reputed with A. C i. I. S. 1. M. or V": 1 .55 replaced w ith .A, 
Ci. I. S. r. M.orV: A56 rephtced withCi. I. L.S.T. MorV. (.57 
replaced wilh .A. G. I. .S, 1'. M. or V': 1 .5X replaced with A. Ci. 
U S, r. M. or V; S59 re^plaectl with A. Ci. I. I.. W M. or V: S60 
replaced with A. G. 1. 1„ T. M or V*; S61 replaced wilh A. G. 
I, I .. I . M. or \': 1-62 replacetl with W. or Y: 163 rephtced wilh 
A. (i, I. I S. M. or V. A64 rephiced with G. 1. 1 .S. 1. M. or 
V: M6S replaced wilh A. C i. M S. W or \'. S66 a-placetl with 
.A. C;. 1. 1 f. M. or V*: L67 replaced with .A. G. I. S. T. M. or 
V: Y68 replaced wilh 1-. or W: 069 replaced with N: L70 
replaced with ;\. G.I. S. T. M.orV; A7j replaced with Ci. K I.. 
S/f. M. or V: A72 replaced wilhCi. I. I.. S. 1. M. t>r\: 1.73 
re-pla».vd w ith A. Ci. h S. T. M.or\': C?74 replaced wiih N: A75 
replaced wiih G. 1. 1.. S. I", M. or V: 076 replaced with K: 1 .77 
replaced wilh A. Ci. I. S. 1'. M. or V: M7S replaced with .A. G. 
1. 1 .. S. I . or V*: N79 replaced with Q: I SO replaced with .A. Ci. 
I. S. 1. M. orV: KSl repLiced wiih H. or K: MS2 repUicc^ wilh 
.A. C;. I. L. S. 1. or \ ': h;i<3 replaced with I ): 1 .84 replaced with 
.A. (i. I. S. 'l". M. or\': 0X5 replaced with N:SS6 replacetl with 
A. G. 1. 1 .1 . M. or\': YX7 replaced wiih K or W: RS8 replacetl 
wnh II. or K: CiS^J replaced with A. I. I.. S. F. M. or \": 
replaced with. \. Ci. 1. 1 1. M.or\": 1 replaced ui ill G. L I.. 
S. r. M.*>rV:*|92 replace<l wilh A. G. 1, 1.. S. M.orV-. A94 
replaced with C i. 1. 1 .. S. 1. Nh or V: .A'J5 re^placed wilh G. 1. 1 „ 
S. I . M. or \': A'H> re^placed with C". I. I S. i, M. or V: Ci97 
re^placed wiih .\. 1. 1 .. S. I'. M. or \ : .AVS replaced u ith Ci. 1. L. 
S. T. M. or \ I ■ 1 m) replaci.^1 wilh I): I 101 replacwl with A. G. 
I..S. I. M.orV: I 102 replaced with A.Ci. 1. 1..S. M.orV. A H)3 
replaced with G. 1. 1.. S. l. M, or V: C!I04 re*phiced with .A. I. 
I.. S. I", M. or V; \' 105 replacetl wilh .A. Ci. L I .. S. 1. or M: 
K M>6 replaced with 1 1, or R: I 1 07 replaced wilh .A. Ci, I. S. T. 
M. or V. MOS replaced with A. Ci. I. S, 1. M. or \ -. 110*) 
replaced with ;\. Ci. 1. 1... S. M. or Vi.Al 1 1 re^placcxl with Ci. I, 
I.. S, f. M. or V: .Al 12 re-placetl with Ci. L I.. S. I. M. or V; 
Kl 14 re-phiced with II. or K. Ill 16 replaced with K. or R: 
N n 7 repkiced with 0: S I 1 8 replaccxJ wilh .A, Ci. L 1 T. M. or 
V; S 1 19 re^placed with A. Ci. I. I . T. M, or \': R 120 rephiced 
with I I. or K-. Ci 12 1 repUiced wilh A. 1. 1 .. S. f. M. or V: 1 1 1 22 
replaced with K. or R; RI23 repbecd with 11. t>r K; N124 
replaced whh 0- ^ I ^5 replaced with 1 1. or K: Rl 26 re^placed 
wiih 1 1, or K: AI27 rephicetl wiihCi. I. L. S. 1. M. orV; l-]28 
re^p laced wilh W. orY: 0' 29 re-pbced wilh N; G130 replaced 
with .V 1. I.. S. T. M. or V: HI 32 re'platvd wiih D: RL33 
replaced wilh I ); 'I I. 34 replaced with .A. Ci. I. I S. M. or V: 
H 1 35 re-placed with D; Q 1 3(i re-pkiced with N; D 1 37 re^placed 
with I:: VI.'^S re-pbeed wilh A, (i. I. I.. S. T. or M; 1)139 
re-placvd with \i: LJ40 replaced wiih .A. G, I. S. l, M, or V; 
S14I replaced wilh A. G. L L.T. M. orVi.M 42 re^placcd with 
G. I. L. S. 1. iM. or V; A 145 re^placed with Ci, I, I., S. I*. M. or 
V: 1. 1 48 replaced with A. G. 1. S. 1. iM. or V; GI50 rcplaccxl 
wilh A. 1 . 1 .. S. I . M. or \ : R 1 52 re-placed wilh H. or K: M 1 53 
rephiced with K.orR;S1.54 replaced wilh A. G. 1. 1.. T. M, or 
V; 0155 re-placed with N: H 156 replaced with K. or R: DI 57 
replaced with li: 1)158 replaced with R; NI59 replaced with 
0:CiI60repbceiI with A. I. l..S. 'r. M. orV:Ml61 replaced 
wilh A. Ci. I. I.. S. T. or V: N162 replaced whh 0^ LI63 
replacetl with .A. C i. I. S. T. M. or V: R 1 64 re-placed with M. or 
K: N 1 65 re-placed wiih 0'- 1 ' re-placed with .A. ( i, L. S. T. M . 
orV: 1 1 67 re-pIaccd wilh A. G. \ S, 1. M. or V: 0168 replaced 
with N: f>I 69 replaced with I': M 7 1 rcplaccxi with A. Ci. 1. S. 
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r. M. i>r V: QI72 rcpbctxl with N; 1 . 1 73 fvphiLxxl willi A. O. 
i. S. T, M. or V; i 1 74 ropUicod wiili A. G. I „ T. M. or V; A 1 75 
rcpUiCLxI wiih Ci. I. I.. S. I". M, or V: 0176 rcpbccd With H: 
S 1 77 replaced with A. C J. IJ . 1. M. t>r V: I ) 1 7X rvphictxl wiili 
1-:: Tl 79 (vpkiccd with A. G. I. I S. M. or V: A I SI a-placcci ^ 
wiih <; . 1. 1 S. \\ M. or V: 1 . 1 S2 rfpLict\J with A, G. I S. T M. 
or V: \\m rcpIitccxJ with I): replaced with D; K1K5 

rephcctl with I \, or R; I - 1 86 replaced u iih I ): N I S7 rvplaccd 
wiih g: K I SX rephiccd aiili 1 1, or l<: 1 1 Xy rcplnccd with A.O, 
I.. S, W M. or \": VI'X) rephiceti wiih A. Ci. I, I.. S. W or M; m 
\" 1 9 1 repl:»ced wiih A. Ci. 1. 1 S. I . or M: K 1 92 replaced wiih 

H. or K: Q I *r> rfpbced wiih N: T \ 94 replaced with A. Ci. I. U 
S. M. or V: Ci 195 fcpbced wiih A. I. I.. S. T. M. or V: YI9(> 
replaced with I", or W: 1-197 replaced wiih W, or Y; 1'19X 
reptaccxi wiih W. or Y: 1 1 99 replaced wiih A. Ci. I .. S. I'. M, or 1 5 
V: Y200 rvpluwd wiih I*, or W: S20I replaced wiih.\, G, K L, 

T. M. or V: Q202 replaced with N: V2().% replaced with A. Ci, 

I. 1., S. r.or M; l .2(W repbeed with A. Ci. 1. S.T. M.orV:Y205 
replaced with )•'. or W: r20f> rephiced wiih .\. Ci. 1. 1 S. M. or 

V: D207 replaced wiih I v. 1209 rc^pUtLXxl whh A. Ci. I .S, I". M. 2i) 
orV; 1-210 replaced with W. or Y: A2 1 I rt- placed with Ci, I, L. 
S.T. M. orV: M2 1 2 replaced wiih A. Ci. 1. 1.. S. 1". or V; Ci2 1.^ 
replaced with A. 1. 1,. S. 1. M.orV"; 11214 replctccd with K.or 
K; V2t5 replaced wiili A. Ci. I. 1„ .S. 1. or M: 12 K> a-pl^'^*^ 
with A. Ci. 1., S. r. M. or \': C^217 a^placed with N: R218 2? 
replacetl with II, or K: K2J9 rephiccd with II. or R: K220 
replaced wiih 1 1. or R: V22 1 a*p laced with A. Ci. 1. 1 .. S. I . or 
M: 1 1222 replaced with K. i>r R. V223 replaced wiih A. Ci. J. 
I .. S. i; or Vi: 1'224 rephiced « till \V. or^': Ci225 replaced vv ilh 
A. I. I . S. 1. M. or\': 0220 replaced with 1-: 1*227 replaced M'l 
with i): I.22S repbced wiih A. Ci. I. S. W M. or V: S229 
replacc\J with A. Ci, 1. 1 1'. M. or V*: I 2.30 replaced wiih A. Ci. 
1, .S. I . M. oi A ; V23 1 rephtced wiih A. Ci. 1. 1 .. S. 1, or M : 1232 
replaced wiih A. Ci. 1. 1 .. S. M. or V. 1 .233 replacwl wiih A. Ci. 

I. S. r. M. or V; 1-234 replaced with W. or Y; R235 a^placed ^^ 
with 1 1, or K: 1237 arpbcctl with A. G. I S. 1. M. or V: C^238 
replaccxi with N: N239 replaced with Q. M24() repriced with 

A. Ci. I. I.. S. r. or V: K242 r\.'pli»^'^^ R. 1*243 

replaced with A.(i. I. I ..S. M.orV: 1.244 replaced with. A. G. 
L S. r. M. orV: N24ri replaced with Q: N247 replaced with Q; 4n 
S248 replaced with A. (i. L I .. T. M. or V; Y250 replaced with 
I-. or W: S251 replaceci with A. C. K I.. 1. M. or V: A252 
replaced with G. 1. 1... S. T. M or\ ': Ci253 replaced with .\. I. 
L. S. J". M. or V: J254 replaced with A, Ci. L. S. T. M. ^^r V; 
A255 rc-placcd with Ci. L I S. W M. or V: R256 replaced with ■*> 

II. or K; 1.257 replaccxl wiih .\. Ci. I. S. T. M, or V; i;258 
replaccvi with D: r'259 replaced with l>: G2CiO replaced with 
A. 1. 1.. S. T. M. t»r V: D26I replaced with R: R262 replacc-d 
with I): 1263 rephiced with A. (i. 1., S. I". M. or V; g2f»4 
replacet.1 wiih N: L265 replaced with .A, G. I. S. 1. M. or V; .^tl 
.\266 replaced wiihG. I. L. S. T. M. or V: 1267 roplaccxJ with 

A. Ci. I.. S. T. M, or V: R269 reph»cctl wiih H. or K: 1:270 
replaceil wiih l>: N27I rvplaced wiih C^: .A272 replaced with 
Ci. I. I.. S. r. M. or V: Q273 rcTbceti with N: 1274 replaced 
with A. Ci. I S. J". M, or V': S275 replaced wiih A. Ci. i. 1.. T. .V^ 
M, or V: R276 rvplaced with i L or K: N277 replaced with Q: 
Ci278rc-pkiced with.A. 1. 1.. S. i. M.orV; 1)279 replaced with 
K:l)2S()ireplnced wiih I;; r2SI replaced wiih .A. Ci. 1. 1.. S. M, 
or V: F2K2 rvplaccxi with W, orY: F283 replitced with W. or Y; 
G2 R4 rephiced with A. 1, 1 S, T. M . or W .A285 rcpbced with O 
Ci. 1. 1 S. r. M, or V: 1 .2S6 replaced wiih A. Ci. 1, S. T. M, or 
V; K287 rephiccd with 1 1, or R; 1 .2K8 replaced with A, Ci. I. S, 
]\ M. Ktr V: and/or 1.289 replaced witli A. G. I. S. I'. M. or V". 
Polymic let Hides eiH;txl!ng ihese ptilypcplklcs arv also encom- 
passed by the invention. Tlv result ing Nciitrokuic-alpha pro- 65 
icins ol'ihe invention may be routinely screened ibr Neu- 
irokine-alpha and/or Neutrokiiie-alphaSV fiinclioiial aclivity 



and/or physical pn.iperlies (such as. for example, eiihaiictrd or 
reduced siabilily and/or stilubility). Preferably, the rc-suliing 
pixiteuis of the invention liave an increased and/or a tiecrcascd 
Neiilnikiiie-alphu aini/or NeulrokiiHr-alphaSV lunctioiiat 
aclivity. More pre lentbly. the resultiiiji Neulmkine-alpha and/ 
or Neutn^kinc-alphaSV proieins of the invention have more 
than one increased and/or decreased Neutrokine-alpho aiid/or 
Neiiirokine-alpha SV liinciiinial activity and/or physical 
pniperty. 

Amino .icids in the Neutrokine-alpha and/or Neuirokine- 
alphaSV polypeptide^ ol'thc present invention iliai are essen- 
tial for Junclitm can be idenlilied by iiielliods known in the an. 
such as sile-di reeled iiuilajienesis or aJnniiie-sciinninii 
nuiluiienesis (Cunningliam and Wells. Science 244:IOKl- 
1085 (I9S9)). Hie latter procctlurc introduces singk; alanine 
mutations at every residue in the molecule. \hc resulting 
mutant im>lecules are then tested for functional activity, such 
Iig:uid binding and the ability to slinmlule lymphocyte (e.g.. B 
cell) as. Tor example, pnilireralion, di IllTenlialion. and'or 
aciivaiion. 

Ot'speciiil interest arc substi unions ol charged amino acids 
with other charged or neutral amino acids wliich may paxluce 
proteins with higlily desirable improved characteristics, such 
as lessajigreiiation. .AggA-^g-'lion may not t>nly reduce activity 
but also be problematic when preparing phannaceulical I'or- 
mu la lions, because aggregates can be immuoogaiic {Pinck- 
ard et al.. CVm. A.\/7. Innmtttol. 2:33 1 -340 ( 1967): Rob bins ct 
al.. Diabetes 36: 838-845 (1987): Gleland cl al.. Crii. Hcv. 
'/'ht'rujK'ii/ic Oni}( C\trncr Systems 1 0:307-377 { 1 993). 

Ill another embodimenl. the invention pmvitles liir 
polypepiides having amino acid sequences cxtntaining 
conser^tuive siibstiiulions of the amijxo t»cid sequence pro- 
vided in Si;C^ ID NO:2. l or example. non-conseA\'itive sub- 
slituUms ol the Neuirokine-alpha protein scH^uence providetl 
in SI'O ID NC:>:2 include: Ml rep!acc\i wiih D. P;. 1 1. K. R, N. 
C^, i". W. Y. P. or C\ D2 replaced with 1 1. K, R. A, Ci, 1. 1 S. I . 
M. V, N. I-. W. Y, P. or C": 1 )3 replaced with 1 1. K. R. A. Cj. 

I. L. S, \\ M. \". N. Q. r. W. Y. P orC; S4 repbccxl with I ). p:. 

II, K, R. N. Q, W. Y. P. orCM'5 a^bced with I). P.. II. K. 
R. N. Q. 1-, W. Y. P. orC': 1 :6 replaced with 1 1. K, R. A. CJ. 1. 1 .. 
S. r, M. V. N. Q, I-. W, Y. P, ox C ': R7 replaced with I ). I-. A, Ci. 
1. 1 S. r. M, V. N. Q. K W. Y. P. or C: p:8 rvpUiced wiih M. K. 
R, A. C i. 1. 1 .. S. I , M. V. N, C^, K W. Y. P. or C replaced with 
I), 1-:. II. K. R, A. Ci. I, I., S, 1. M. P'. VV,Y. P. or C": SIO 
rephKXid with I ). H. H. K. R. N. Q. P*. W. Y. P. orG; R I replacixl 
wiih D, 1-. .A. Ci. I. L, S. 1. M. V. N. Q, I'. W, Y P, or C ; I J 2 
replaced wiih D, i :. I I, K. R. N. Q. I*. W, Y. I*, or G: 113 
replaced with D, R 11. K. R, N. Q. 1-. W, Y, P. or G; S14 
repbeetl wiih I). P!. II. K. R, N. Q. P. W, Y. P. or G: C:i5 
replaced with I), I-, 1 1. K. R..\.Ci. 1, 1„ S.T, M,V. N. Q. F. W. 

Y or P: 1.16 replaced with 1). I !, 1 1, K. R. N, Q. 1-. W. Y. W or 
G: K 1 7 repkiccd with 1). P.. .A, G. 1. 1 S. T. M. V, N. Q. R W. 
Y. P, or G: K I N repbccxi wiih I ), 1 • . A. C i, M ., S. I'. M. V, N, 
Q. K W. Y. \\ orG: R19 rephiced with D. B. A,G. 1. 1., S. T. M, 
\'. N. Q. I-. W. Y P. or G: i:20 replaced with 11. K. R. A. G. J. 
L. S. r, M. V. N. Q. K W. Y. P. or G: Li21 repiactxJ with 1 1, K. 
R. A, Ci. I. I.. S. r. M. V. N. C^, 1*. W, Y. P. orC*; M22 replaced 
with I). P:. 1 1. K, R. N, g. I". W, Y. P. or G: K23 repbced with 
n. R, A, G. 1. 1 S. T, M, V, N, Q, P. W, Y. P. or G; I .-24 replaced 
with D- H. K. R. N, Q. F. W, Y, P. or G: K25 repbced with 
D. n, A. Ci. 1. 1 .. S. T. M, V. N. 0. W. Y P. or G; [i26 replaccxi 
with H. K, R. A, G, I. L. S. W M, V. N. C^. K W. Y P. or G; C 77 
rcT)lau.-d with D. li. 1 1. K. R. A. Ci. 1, L. S, P. M. V. N. C?. 1-. W, 

Y or P: V28 replaced with O, I".. 1 1. K., R. N, Q, I-, W. Y P. or 
C; S29 repbced with D. H. 11. K. R. N,Q. K W. Y, P. orG: 130 
replaced with D. LI. II. K, R. N. Q. I-, W. Y P. or G: 1.31 
replaced whh I). I-. II. HL R. N. P". W, Y P. or G; P32 
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replaced vvitli D. li. I J. K. R, A, (i, 1. 1 S, T. M. V N. Q. I. W. 
Y. or C; \Oy rcpbted wiih l>. I!. A. C i. {. I.. S. I'. M. V. N. Q. 
F. W, Y. K or (*: KM replaced wiUi \X ii A, O. I. I S. T. M. 
V. N. g. K W, Y l> i)r 1-35 rtrpUictxl wiih 1 1. K. K. A, I. 
L. S. T. M, V; N. 0. K W. Y. P. tirC: S3fi replncecl wiih l>. <i 
H. (C R. N. Q- 1-. W, Y. W or C: 1*37 replaced with IX ( I [. K. 
R. A. 0, L J S/i: M. V, N. 0- 1'. W. Y. or C: S.18 replaced wiih 
LX E. r J. K. R, Q. W. Y. W or C: V39 rvplaced wiih D. E. 

H. K, R. N. Q. W, Y. W or t *; K4() replaced wiih IX \i.A. Ci. 

I. L. S/r. M. W N-Q, K W, Y. R or C: S41 replucctl wiih IX K. lit 

H. K. R, N. Q. W, Y, W or C: S42 replaced wiih IX I:. 1 1. K. 
R, N. Q, K W, Y. P. Of C: K43 replaced wiih IX !•:. A, Ci. I.I „ 
S. r. M. V. N. Q. K VV. Y P, or ( 1^44 replaced willi 1 1. K. R. 
A. Ci, 1. 1 .. S. T, M. V- N. Q. W. Y, l> or ( Ci45 replaced wiih 

I ). H. H. K, R, N. Q, I', W. Y. I', or C: KAO replacL-d wiih fX P,, i s 
A. G. 1. 1 , S.T M. V, N. Q. K W. Y. W orC: t,47 rvplaced wiih 
IX F.TI. K. R. N.Q. K W.Y I'.or ( ; 1.48 rcphtted with IX V., 
\l K. R. N. C;. K W. Y I'- or C"; A4y replaced wiih IX II 1 1. K. 
K, N. l ". W. Y. I*, or ( '. A5<) replaced wiih I ). l- J I. K, R. N. 
Q. F-. W. Y. P. or C: T5 1 repriced with I ). i I L K. R. N. Q. I-. 
W. Y. P. or C; 1.52 rcplaccxJ wiih \X \i. I I. K. K. N. Q. i\ W. Y. 
R or C; 1.53 replaced wiih IX H. H. K. K. N. Q. I ". W. Y. R or 
C: 1 .54 repiaccxi wiih D. P., 1 1. K. R. N. Q. K W. Y. W or C; A55 
replaceii wiih IX K. H, K. R. N. I'. W, Y. P. or C: I 56 
replaced wiih IX li. 11. K. R. N. Q. I-, W. Y. I> or C. I 57 2.^ 
rcplaceil wiih IX i:. 11, K, K. N. Q. I', W. Y. P. or C^ S5R 
replaced wiih IX b*. II. K. R. N. Q, I". W. Y. P. or C: C\^9 
rephiCL\I with I X K H. K. R. A. Ci. 1. 1 S. 1. M. V. N. Q. P. W. 
V.»rP:(T)Orcplacetl wiih I). P, H. K. R. A.{i. 1. 1.. M. 
Y, N. Q. !•. W. Y. or P: I M rephnxxl wiih I), I-. 1 1. K. R. N. Q, v. 
F. W. Y P. or f: 1 62 replaced wiih 1 )/p;. I L K. R. N. I-. W. 
Y, R or C~: repl:»ced wiih )X V.. 1 1. K. R. N. V. W. Y. P. 
or(^ Vfi4 R.-p];K:ed wiih \). }■. 1 1. K. R. N. g. i*. W. Y. P. or C: 
S65 repkiced wiih I). P:. 1 1. K, R. N. g. I*. W. Y. P. or (*: l-Y>6 
replactxl wiih IX P:, I P K. R. N. Q. A, Ci. 1. 1 .. S. T. M. V. P. (^r 
C: Y67 replaced wiih IX i:. 1 1. K. R. N. Q, A. (i. 1. 1 .. S. \\ M, 
V, R orC: g6H rvplacc\l wiih IX I-. II. K. R. A, Ci. I. P. S. I. 
M. V. I'. \V. Y. P. or( *: V6y rcphicevi with ] ). P;. I P K. R. N. Q. 
P. W. Y P. or C: A70 rupl.Tced.wiih 1). I-. I P K. R. N. W, 

Y R or C. A7 1 rcpUiecd wiih I), i:. i I. K. R. N. g. P\ VV. l> 4n 
orC; P72 repiaccxi with I X p;. 1 1. K, R. N. Q. I ". W. Y. P. or 

Q73 replaced wiih IX P. I P K. R. A. Ci. 1. 1 „ S. I'. M. V. I-. W. 

Y R or C; Ci74 n;placed with I X H. I P K. R. N. g. P. W. Y. P, 
orC: 075 replaced wiih H. K. R. A. CP I. P. S. T. M. V. N. CX 

F, W. Y. R or C: P76 rcplactxJ wiih IX IP K. R. N. g. I , W. as 
Y, P. or C : A77 replaced wiih I ), I •:. I P K, R. N. g. W. Y. P. 
orC: S78 replaced wiUi D. P. I J, K. R. N. g. P. W. Y. P, orC "; 

I . 79 replaced with I ). H. U.K. R. N, g. i. W. Y P. or t : RXt) 
replaced with IX 1% A. (i. P I .. S. *P M. V. N. g, P. W, Y. P. or 
C::.\Hi repbcedwilhD,F..IPK.R.N.g.K.W.Y.P,orC':P82 w 
replaced wiih I P K. R. A. G, P I S. T. M. V. N. C;. I-. W. Y. P 

or C; L83 replaced wiih IX 1:. I P K. R. N. g. F. W. Y P. or C ■; 
gS4 replaced wiih I ). P!. I P K. R. A. Ci. P 1 S. P, M, V. K VV, 
Y. R i>r C: C i85 a-placed with I X U. I J. R. N, g. I-, W, Y. P, 
or C; H86 repUiced with D. P. A. G. P I S. W M. \*. N. g. R .v^ 
W. Y R or C: 1187 replaced wiih IX l*. A. CP P P. S, T. M. V. 
N. g. K VV. Y. P. or C:; A88 repkiced wiih D. R. \ P K. R. N. g. 
F. W, Y. P, orC; PKt>rtplaccxJ wiih H. K. R. A.Ci. P I .. S.'l . M. 
V, N, g. K Y. R or C: Kf)0 rvplacoti wiih iX P. A. G. P L. 
S.T. M. V. N. 0. F. VV. Y. P. orC: P9I rc^ilaced wiih IX P!. IP 
K. R. N. g. P'. W. Y, P. or G: 1N2 repbcc^ with LX P!, I P K. R, 
A- Ci, P P. S, P. M. V. N. Q. K W. Y. or C: A93 replactxl with 
IX I:. I P K. R. N. Q. R W. Y P. or G: c;y4 replaced with D. li. 
H. K, R. N. Q, F. W, Y. R or C; A95 rcTloced with D, P!, H, K. 
R. N. g. K W^ Y. P, or C: Ci96 replaced wiih IX p;, i P K. R, N. 65 
Q. K W. Y. P. or G: .A97 replaced with D. I-, 1 1. K. R, N. g. P'. 
W. Y P or G: P98 replaced with D. IP K, R. A. G. P P. S. 



■P M. V. N. g. I-. W. Y or G: K99 repbced with IX I- , A. G. P 
I .. S. T. M, V. N. g. F, VV, Y, P. orG; A I (H) replaced with D. P, 
I P K. R. N, g. I-. W. Y. R or C: Ci 1 0 1 replaced with D. P. I P 
K. R. N- C^. P'. W. Y. R or G: P 1 02 replaced with I X I'. IP K. R. 
N. g, F. W. Y. P. or G: HI 03 repbcetl with IP K. R. A. G. P P. 
S, T. M. V. N. Q, K W. Y, R or G: EJ 04 replaced with IP K. R. 
A. G. P I .. S- T. M. V. N, g. VV. Y. P. or G; A 1 05 replaced wiih 
IX P:. H. K. R. N. g. I-. W. Y, p. or G; pi OTi replaced with O, F.. 
1 1 K. R. A. Ci. P I„ S. I. M. V. N. g. F. W. Y. or G: AI07 
ajplaccxi with IX P!. IP K. R. N, g, P'. W, Y. R or G: VI08 
rvplaced with IX I-. IP K. R. N, g. F. W. Y, R or C: I 109 
a-placed with IX H, IP K, R. N. Q. 1'. W. Y R or G: Al 10 
replaced with IX P. IP K. R. N. g. I-. W, Y. R or G; Cil II 
a.'placed wiih IX K. H. K, R. N. g, P. W, Y. K G: PI 12 
rcplacLxl with IX PI. I P K. R, N. g. R W, Y, R or G; Kl 13 
a-placed wiih 0, A. Ci, P P, S, I", M, V. N. g, P'. W, Y. P. or 
G: 1114 replaced with iX K. H. K. R, N. Q, F. W. Y, R or C^ 
Fll 5 replaced with IX P. K. R. N. g. A, G. P I S. I*. M, V. 
P. or G; P:n6 replaced wiih IP K, R. .\, CP I. P. .S, T, M. V. N. 
g. P-. W. Y. R or G; Pi 1 7 n^placed with IX P. I P K. R, A. G. P 
P, S. 'i; M. V. N, Q. F, W. Y.orG: PI 18 replaced wiih D. P. I P 
K. R. A, G. P I S. r. M. V- N, g. P. W, Y. or G; AJ 1 9 replaced 
wiih IX P:, IP K. R. N. Q. F. W- Y. P. orG; P120 rvplaced with 
I X P:, } I. K. R. A. C i- P P. S, r. M, v. N, g. i; Y tir C ( i I 2 1 
replacxxl wiih IX I.:, IP K, R. N. Q, l\ W. Y. R or C\ \i\22 
a-placed with H. K. R. A. G. P P. S. T, M, v; N, Q. V. W. Y. P, 
orG: Ci 1 23 rvplaced with D, P. 1 P K. R. N, g. I-. W. Y. R orG. 
N 1 24 replaced wiih 1). PX I P K. R. A. G. I, I S, T, M, V. p; V^'. 
Y. P. orG: SI 25 replaced with IX I-. 1 1. K. R. N. g. I*. VV. Y R 
orG: -SI 26 replacetl with I ). H. I P K. R, N.g. P. VV. Y R or C\ 
g 1 27 rephtCLxl wiih I ). I : I P K. R, A. G. P I S, 'P M. V. P*. VV. 
Y. P. or C": N I2X replaced with IX P. IP K. R. A, Ci, P P. S. P 
M. V, I-. V^^ Y R or G; S 1 29 replaced with I X P. I P K. K. N. g. 
P'. W. Y, R or C: R 1 30 replaced wiih IX P. A. ( P P P. S. i*. M. 
V. N. g. I W. Y P. or G; N 1 3 1 rvplift;ed with I ). P;. I P K. R . A. 
Ci. P I S. r. M. V, y, \V. Y p. or G: K 1 32 replaced with D. P.. 
A. Ci. I. P. S. r. M. V. N.g. I ". W. Y. p. or G: R 1 33 replaced with 
IX P:. a. U. I. P. S. r. M. v. N, g, F. W, Y. p. or G: ,\I34 
replaced wiih IX P:, IP K. R, N. Q. F. V\'. Y. R or G; VI 35 
replaced with LX i :. I P K, R, N, g. P*. \V, Y. P. or G: gP36 
rvplacvd with IX I-. I P K. R. A, G. 1. L.. S. P, M. V. I', W. Y. R 
or G; Ci 1 37 replaced with I X H. H, K. R. N. g. F. W. Y. P. or G: 
PI 38 replaced wiUi IX PI H. K. R. A. G. P P. S/P, M. V. N. g. 
1-. \V, Y, or G: P: 1 39 rvplaced wiUi I P K, R. .\, G. P P. S, \ . M . 
V. N, g. I-. W. Y. P. or G: H 1 40 replaced with I P K. R. A. CP P 
P. S. [\ M. V. N. g. R W. Y. R or G: 114 1 replaced with I). I 
H. K. R. N. g. I -. W, Y. R or G: V142 replaced with O, P.. 1 1, K. 
R. N. g. K W, Y P. or G: 1143 repUieed with IX P.. I P K. R. N. 
g, P-. VV. Y P.orG; gi44rvplaccxl wiih IX P^ H. K, R,A,CP P 
P. S. P. M. W I-. W. Y. R or G: DI 45 rvplactxJ with I P K, R. A. 
G. P P. S, P M. V. N. g. R W. Y R or G: C 1 46 rvpjaccd with 
D. P:. H. K. R. a. CP P I S. T M. V. N. Q. R V\'. Y. or P: P 1 47 
rvpLict;il with IX P:. IP K, R. N, g. |-. W, Y. W or G; C^I48 
replaced with D, I-, 1 1. K. R, A, CP P I ,S. I", M. V. R W. Y. P. 
orG; PI 49 replaced with D, H. IP K. R. N.g. R W.Y. R orG: 
1 1 50 ivplaced with IX P. IP K. R. N. g, I-. W. Y. R or G; A 1 5 1 
rcpPiced with IX H, IP K. R, N. g. R W. Y. R or G: DI52 
rvplaced with I P K, R. A. (P PP. S.T, M. V. N.g. I-, V^. Y. P. 
orG: SI .53 rvplaced with D, R. H. K. R. N, g. R W. Y. R or G: 
li 1 54 replaced with H. K. R. A, G, I. L. S, T. M, V^ N. g, P*. VV. 

Y R or G: Tl 55 replaced with D. R. I P K. R, N, Q. V. W. Y, P. 
or C*: PI 56 replaced with IX K. H, K. R. A. G. I. P. S, T, M. V. 
N. C^, R W. Y or G: TI 57 replaced with D, li. i I K. R. N. g, 
R W. Y. R or G: 1 1 58 rvpUiccd with IX R. I P K, R. N. g. R W. 

Y R or G: gi59 replaced with IX H. » P K. R. A, G. P L. S. I , 
M, V. I-. W, Y. R or C; K 1 60 replaced with D. G. A. G. 1, J .. S. 
T. M. V, N. g. R W.Y, R orG: G 161 rvplaced with D, P. H. K. 
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R. N. Q. 1'. W. Y. I', or C: S 1 62 replaced wiih IX I 1 1, K. K. N. 
Q- W W. Y. l\ orC; Y 16:^ a^phiccd wiih I), i:. \ I. K. K. N. Q. A. 
(i. I. L. S. T. M. V, R orC: T\M repUtccd wiih YX \L 1 1. K. R. 

Q. K W, Y. I*. i)r C: I- 1 65 replaced wiih tX K. H, K. R. N. Q. 
A. I, L. S. T- M. V. R or C; VI 66 rx:p!:icLxl wiih IX P.. 1 1. K, 
R- N. Q. V. W. Y. \\ or C: PI 67 replaced wiih D, 1- . I I, K. R. A. 

G. 1. L. S. W M. V. Q, 1'. W.Y. or C: WI6K rcpbccd wi(h IX 
i:, 1 1. K. R, N. Q. A, Ci. I. L. S. V. M. V. \\ or C: L 10^ rcpkiccd 
wiih D. E. 1 1. K. R. N. Q. \ \ V. I*, or C: 1 . 1 70 rcphccd wiili 
I X K. H, K. R. N. Q, v. W.Y. i\ ur f 'i S 1 7 1 repliiecii wiih I ). I-. 

H. K, R. N.Q. I-. W.Y P.orC: J'I72 rcpKiccd with IX K. 1 1. 
R- N. Q. A. Ci. [. L. S. J, M. V. P. or C: K ! 73 rcpiaLwi with I ). 
K. A. Ci. 1. 1 .. S. T. M. V. N. g. I ■ W. Y. P. or C R 1 74 replaced 
with IX A. Ci. I. I .. S. 1. M. V, N. g. I-'. W. Y. P, or < : ( i I 75 
replaced with IX H. H. K. R. N. Q. F. W. Y. P. or C: SI 76 
replaced with I). R. H. K, R. N. Q. K W. Y. P. or At 77 
replaced with IX R M- K. R. N. g. F. W. Y. \\ or C: M78 
replaced with D. li. H. K. R. N. g. K W. Y. P. or C: I". 1 79 
replacal w ilh H. K. R. A. ( J. I.I .S, \\ M. V. N. g. 1*. W. Y. P. 
orC; El 80 replaced with M, K. R. A. Ci. 1. 1 S. 1. M. V. N. g. 
I', W, Y. P. or C; K I H I replacetJ with I ). P,. A. Ci. I. K. S. \. M . 
V. N. g. I : W, Y. P. or C: HI 82 replaced w ith I I. K. R. A. Ci. I. 
I „ S. r. M. V; N. g. K W. Y. I ». or ( : N 1 83 rephict\i with H. 1 1 
1 1. K. R. a. (i. 1. 1 . S. r. M . \', I-, W. Y. P. or( K 1 replaced 
with D. \% A. Ci, 1. 1 .. S. T. M. V. N. g, W. Y. P. or ( Ml S5 
replaced with LX 1:. IF K. R. N. g. I-. W. Y. P. or 1. 1 86 
replaced with U. li. II. K. R. N. g. \\ W, Y. P. oi C: \ IS7 
replaced wiih IX K. II. K. R. N. Q. I-. W. Y. P. otC KISS 
replaceil with I X A. < i. 1. 1 . S. I . M. V. N. Q. I . W. Y, P. or 
C: Hi 89 replaced wiih 1 1, K, R. A. Ci. 1. 1 . S. T. M. \*. N. < ). 1 . 
W, Y, P. or C: I PX) replaced with IX Iv. H. K. R. N. g. I*. W. 
Y. P. or C: G 1 9 1 a^placed with I ). I-. I F K. R, N. g. I W. Y. P. 
or C : YI 92 replaecd with IX l-. 1 1. K. K. N. g. A. ( i. I. F. S. T. 
M, VVP. or C: 1-103 replaced with D. IC. IF K. R. N. Q. A. <F 
F [.-. S. I, M. V. P. or C; 11 94 rvplaceil with IX i:. I F K. R. N. 
g. A. G. F F. S. T, M. V. P. or C^ 1 1 95 replaced w iiii I X ) 1 1. 
K. R. N, g. F, W. Y. P. or ( : Y 196 rvphiced wiih I ). i:. 1 F K. R. 
N, Q. A. Ci, F i S, W M. V. P. or ( Ci 1 97 replaced with IX i :, 
I F K, R. N. Q, K ^^^ Y. p. or C: Q ! 9S rvpUiCed w ith 1 X I-. 1 1. 
K. R. A. G, F F. S.'F. V. l-. W.Y. P. or C : V199 replaced with 
IX li, IF K, R. N. g. I", W.Y, P, or( : 1.200 ivpiaced with IX l!. 
IF K, R. N.g, K W.Y. P. orC':Y20i rcplaecxl with IX li. 1 1. K, 
R. N. g. A. Ci. F F. S. F. M. V. P. orC; r202 replaced with IX 
li. JF K. R, N, g, K W, Y. P, (»r (': 1)203 replaced wiih I F K. 
R, A. G. F F. S. T. iVl, V. N, Q. F. W, Y. P. or IC204 replacwl 
wiih IX li, A. Ci. I, I S. T. M, V. N. Q, F. W. Y, W or C: 'F203 
rtjplaced with D. li. H. K, R. N. g. \ \ W, Y. P. or (*; Y20(> 
replaced w ith IJ, II, 1 1. K. R. N. g. .\, O, F L. S. I". M. V. P. or 
C; A2()7 rt'pFiced w ilh I ). H. H, K, R. N. g. \', W. Y. P. i»r ( 
M208 replaced with I X I H. K. R. N. Q. F. W.Y. P. orC; ( i209 
replaced with D, li. IF K. R. N. g. F. W. Y. P or C ; 1 1210 
replaced w ith D. H, .A. Ci. F F. -S. T, M. V. N, g. F", W. P. or 
C-; F2I I replaced wiih IX I!, I F K. R. N. g. \-\ W.Y. P. or 
121 2 ruplacwl with D. FL H. K. R. N. g, F. W.Y. P, or ( g2 1 3 
replaced with IX I i, H: K. R, A. G. 1. F. S. W M. V. I-. W. Y, W 
or C: R2 14 replaced with D. ii. A. G. F L. S. F. M V, N. g, I 
W. Y, P. or C: K2 1 5 replaced with IX li . A. G. F I S. F, M. V. 
N. g, R W. Y. R or C: K21 6 a-placed with IX li. A. ( i. F I S. 
T. M. V N. Q, R W.Y, R or C:V2 1 7 replacexl with D. F. 1 1. K. 
R, N, Q. R W. Y. P, or C; H2 1 8 rvpUiced with \X li. Ci. 1. F. 
S, T. M. V; N. g. R W, Y. R or C: \'2 1 9 repbccxl with 1 ). F:, 1 F 
K. R, N, g. I-, W.Y. R or C; F220 repl.'iccxl with IX K I F K. R. 
N. g. A, Ci. F I „ S. T. M. V. R or C: Ci22 ] ru-ptaced with I X li. 
il K, R. N, g. F\ W^ Y, R or C^: 0222 replaced with H. K, R. 
A. G. F L. S. r. M, V. N, g. R W, Y. R or C; R.223 replaced with 
1 1. K, R. A. G. F F. S, T. M, V, N. g. R W^ Y R or C: L224 
replaced with D, E. H. K. R, N. g. R W. Y P. or C: S225 



repUK.-ed w ith IX i :. I J. K, R. N. g. 1". W, Y. R or C; 1.226 
replaced with IX li. 1 F K, R. N. g. P. W. Y R or C: V227 
ivplac-ed with IX li. H. K. R. N. g. R W. Y, R or C: T228 
ruplacetl with IX li. IF K. R. N. Q, K W. Y P, or C; F229 

> [vplacx-d with IX i:, II, K, R. N. g. R W, Y P. or C; r230 
replaced with D. P. I F K. R. N, g. A. G. F F. S, R M, V. P, or 
C: R23 1 rcphRTcd with D. f-:, A. Cf. 1. L. S. W M, V. N, g, F". W. 
Y. P. or C: C '232 replacc-d with D. P. II. K. R. A. G. i. L. S. Y. 
.M. v. N. g. I . W. Y or P; 123.3 rvplaccxi with D. Ii. H. K. R. N. 

Ill C^. F". W. Y I*. or ( g234 repUreed wnth IX 11 1 F K. R,.\, Ci. F 
1 .. S. T. M. V. 1 W. Y P. orC-; N235 repkiced with D, 0, 1 F K. 
R. A. Ci. F I .. S. F. M. V. R W. Y. P. ur C. M236 replaced with 
IX Ii. I F K. R. N. Q. !••. W. Y. P. or C : P237 rvplaced with D. E. 
IF K. R. A. (i. M.S. r. M. V. N. g. R W. Y or C: K2.38 

\s ii:phc^x\ with I F K. R- A. G. F F. S. T, M. V, N. g. R W, Y P. 
or C: 1 239 rcphiced with IX Ii. H, K, R, N, g, R W.Y RorC: 
1 .240 replaced with IX E, 1 1. K. R. N. g. K W. Y P, or C*; P24 1 
replaced with I X I i, I F K. R, A. Ci. 1. 1 .. S, Y, M, \\ N. g. R W. 

Y <trC: N242 replaced with IX p:. I F K. R. A.Ci, F I .. S. R M. 
.^li V. 1-. W. Y P. or C : N243 R*placed wiili IX E. I F K. R, A. G. J. 

I .. S. F. M. \ . 1 . W, Y. P, or C: S244 replaced with U. B. H. K. 
R. N. g. R W. Y P. or ( C'245 replaced with D. E. 1 F K. R. A. 
Ci. F F. S. T, M. \". N. g. R W. Y or P; Y246 replaced with IX 
I-:. I F K. R. N. g. A. ( i. F F. S. 'F M. V. P, i>r C: S247 replacetl 
J.- with I ), P. I F K. R. N. g. R W.Y R orC": A248 replaced with 
IX I F K. R. N. g. I-, W.Y P. or C: G2A9 replaced wiih D, 
P:. I F K- R. N. g. I . W.Y. R or C: 1250 replaced with IX E. II. 
K. R. N. g. I ■ W. Y P. or C": .•\25 1 replaced with D. E, 11, K. R, 
N. 1". W. Y. P. i>r ( K252 replaced with IX P. A. CF 1. 1 S. 
I . M. \*, N. g. I-. W. Y, P. or ( *: I 253 replaced with IX P. FF K. 
R. N. g. 1 W. Y. P. or C: E2^A replaced with 1 1. K. R, .\. G. I, 
F, S. F. M. Y. N. g. I", W.Y. P, or C: i:255 replaced with 1 1. K. 
R. A. Ci. 1. 1 .. S. 1*. M. V. N. g. F". W. Y P. or C: G256 replaced 
wiih IX P:. IF K. R. N.g.F'. W.Y P. or CM.)2,S 7 replaced with 
I i. K. R. A. Ci. I. F. .S. F. NF V. N. g. P\ W. Y R or C: H258 
replaced with IF K. R..-V G. F F. S. T. M. V. N.g. I-. W.Y R 
or I 259 replaced with IX li. 1 1. K. R. N. g. R W.Y R or C. 
g260 rqilaced with U. E. I F K. R. A. G. 1. F. S, F M. Y R W, 

Y P. nr C ': 1 .261 repbced with F). E. IF K. R, N. Q. R W. Y R 
41. or C: A262 repliKxtl with IX li, H. K. R. N. Q. \\ W.Y. P. orC: 

1263 replaceil with D. P., IF K. R. N. g. R W.Y. P. orC; P264 
repiacxxJ with I). I •.. 1 1. K. R, A. G. F I S. R M. V. N, g. P. W. 

Y t.r C^ R265 replaced with IX I-. A, Ci. I, I S. R M, V. N. g. 
F". W.Y R orC: 1:266 replaeetl with IF K. R. A. G. 1. L. S. F. 
M. V. N. g. l ", W. Y P, orC: N267 replaced with D, E, M, K. 
R. A. Ci. I. F. S, I . M. V, 1-. W. Y W or C: A268 replaced with 
IX P:. 1 1. K, R. N. g. R W.Y R or C; g269 replaced wiih IX 
P:. I F K. R. A. Ci. F I S. T M, \\ R W.Y RorC: 1270 replaced 
wiihlX li. IF K. R. N.g. F, W, Y P.orC ■.S271 replaced with 
IX li. 1 1. K. R. N. g. P', W.Y. P. orC: F272 replaced with D, E. 
IF K. U. N. g. 1-, \Y Y R orC: D273 replaced with IF K. R, 
.-V G. 1, 1 .. S. 1. M. V. N, g. F'. W, Y R orC: G274 replaced with 
IX li, 1 1. K. R. N, g, P'. W.Y P. or (: 1)275 replaced wiih H, 
K. R. A. Ci. F F. S. F. M. V. N. g, R W. Y R or C^ V276 

^> replaced with IX li. IF K, R. N. g. R W. Y, P. or C: F277 
replaced with fX P.. IF K. R. N, g. R W. Y R or C: r278 
replaced with IX P. H. K. R. N, g. A. CF I. U S, F M. V, R or 
C: P279 replaced with IX li, I F K. R. N, g, A. Ci. 1. 1 .. .S. P. M, 
V. P. or C: < i280 replaced with IX H, I F K. R. N, C^. R W. Y P. 

^rt. or(':A28l a;placed with IX K, H. K. R, N. g, R W,Y. RorC: 
1 .282 replaced with IX 1 ■ . 1 1. K, R. N. g. R W.Y R or C; K283 
replaced with FX li. A. G. F 1.. S. T. M. V. N. Q, R W.Y R or 
C ■; 1 .284 repFiced with fX P. 1 F K. R. N. g. R W. Y R or C: 
aiid/or F285 replacc-d with O, K. H. K, R. N. Q, R W. Y P. or 

6.^ C- Polynucleotides encixJiiiji ihes^e polypeptides are also 
eiKompas.'vd by the inverilit>n. I "he resulting Neutrokine- 
alplia proteins of the iiwention may be routinely screened for 
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NculA^kiiic-ulplKt oixL'or Ncum>kinc-aIphaS\' luncuoniil 
ncliv'iiies iinUyor physical propcnics (siich as. Ibr cxainpiL'. 
enhanced or ivduced siabilily nnd/or sokibilily) described 
thr^iiiglKHil llic'spLvilicalinn and known in ihcarl. Prcrcrably. 
the rcsiiliinjr pn>icins oI'»hc invenliou have an increased and' > 
or a decreased Ncuirt>kinc-alphn aiid/or Neiitrokine-alphaSV 
Imicliona! acm'ily. More preferably, ihe resulting No»- 
irokinc-alpha and/or Ncmn>kiiic-a!phaSV proteins of die 
invention hove more than one increased and/or deCR-iiscd 
Neiiirukine-alplia ond'or Ncuimkine-alphiLSV functioniil h* 
iiciiviiy and Air physical propcrt>'. 

In an additional embodiment. Neiirnikinc-alpha pt>Iypep- 
lides t>rihc inveiilion comprise, or ahernaitvcly consist of. 
more llianone amino acid (e.ji.. 2. .^.4. 5.6, 7. 8,9, H). 15. 20. 
30 :md 50) rcplaceti with xhc snbstitutcd amino acids as is 
described above (cither conservative or ix-inconservative). 

in another einbodimeni ol the invention, non -conservative 
siihslitutions of (he Neutnikine-alpluiSV pMtein sequence 
pmvided in S\-Q II) NO: 1 9 iiiehide; M I replaced with 1). K. 
\ \. K. R. N. 0. R W. Y. R or C; 02 rcplfjccd with 11. K. K. A, ?it 
Ci. 1, 1.- S. T- M, V N. Q- W, Y- P. or C ; i>3 replaced with 
K. R. A. G. 1. L. S, 1. M. V. N. Q, 1*. W. Y. \\ or C: S4 replaced 
with L>. 1 1. K. R. N. Q. K W. Y, 1». or 15 replaces! with D. 
I-:. 1 1. K, R. N. g. I". W, Y. \\ or (*: K6 replaced with H. K. K. 
A. G. 1- 1.- S. r. M. V: N. O, I-. W. Y. W or C ; R7 replaced with 2.s 
U. li. A. ( i. L t. S. i: M. V. N. Q. K VV. Y. W or ( KS replaced 
with 1 1. K. R. A. G. 1. T. M. V. N. Q. K W. Y. W or C: Q9 
replaced with D. li, 1 1. K. R. A, G. I. L. S. 1". M. V. 1-, W, Y. !>. 
orC: SIO replaced with I). 1-. 1 1. K. R. N. Q. I'. W. Y. 1'. t.rC: 
K 1 1 replacal with IX A. Ci. !. I.. S. W M. W N. Q. I'. W. Y. 
W or(\ L12 rephicetl with D. \L 1 1. K, R, N. Q. 1-. W. Y W or 
C: ri3 replaced with I). V.. \ 1. K. R. N. Q. 1 W. Y. P. or G: SI 4 
replaced with \}. II. K. R, N. Q, i". W. Y. K or G: G15 
replaced with 0. !•:. 1 1, K. R. A. Ci. 1. 1.. S. I". M.\'. N. Q, I*. W. 
Y. or IM . 1 f> rcplaccil with I). R 1 1. K. R. N. Q, \\ VV. Y. l>- or 
C : K 1 7 rephiced with I^. li. A. G. 1. ! „ S. T M. V, N. Q, I-, VV. 
Y. \\ orG: KIS replaced with D. H, A. Ci. 1. 1 S. T. M. V. N. 
Q. K W. Y. I'. orG: R 19 replaced with I >. i-, A.Ci, I. L, S, !, M. 
V. N. Q. 1 W. Y. W or G: ^:20 repl.'tced with 1 1. FG R. A. ( i. 1. 
I S. T. M. \'. N-. Q, \K W. Y, R or G; H2 1 replaced with U.K. 4n 
K. .\. Ci. I. [.. S. 1". M, V. N. g, 1-, W, Y. W orG: M22 replaced 
w ith D, H- 1 1. K. R- N, g, I'. W. Y. P. or C": K2:^ replaced with 
I ). 1 •:. A. Ci. 1. 1 S. T. M. V. N. g. F. W. Y. W orG: L24 replaced 
with D. i :. 1 1. K. R, N. g. W. Y. I', or G: K25 rcplacetl with 
D. li, A. G. 1. 1... S. i". M- V. N, g. 1-, W, Y. l>. or C': K26 replaced 4> 
with U.K. R. A, (i, 1, 1 S. T. M, V. N. Q. W. Y. 1*. or C *: G27 
rqilaccd with I ). K. 1 1, K, R. A. G, I, I S. 1 , M, V. N. g. I *. W. 
Y. or P: V2X replaced with D. F.. \l K, R, R g, I*. W. Y. P. or 
G: S2V rephiced with ! >. I-. 1 1. K. R. N. g. W. Y. P. or ( 130 
replaccxl wiili D, li. H. K. R. N. g. W, Y, K or G: 1. 3 1 5c, 
replaced with D. li. II. K. R, N. g. W, Y P. or G; P32 
replaced with IX I-. M. K. R, A. Ci. K I .. S. T. M. V. N. g. T. VV. 
Y. or ( K33 rvplaced with I >. Iv. A. (i. I, I S, T. M, V. N, C^, 

W. Y P. or G: K34 rephtced with D. b, A. G. J, L, S. I". M. 
V, N. g. 1", VV. Y- \\ or G: 1-35 replaced wilh I J. K, R, A. G, 1. 55 
I S. 1. M, V. N. g. !■. W. Y. P. or G: S36 replaced with D. li. 
1 1. K. R- N. g. 1-. W, Y P. or G: \'^7 rcT>laced with IX )l II K. 
R, A. G. I . I S. I . M. N. g, I ■. W, Y, or( S3S repUicetl widi 
I X H. H. K. R. N. g, F. W. Y P, or G: V.^O replaced with O. li. 

H. K, R. N. g. \\ VV. Y, P. or G: R40 replaced with D. li, A. G. &«i 

I . I S. r. M. V, N. g. K W, Y P. orG: S41 replaced with D. I-.. 
1 1, K. R- N. g. I-, W. Y P. or G; S42 replaced with D. li. 1 1, K. 
R. N. g. VV. Y P. or G. K43 replaced wilh D, li. A. O. I. L. 
.S. T, M. \: N. g. K Y p. or C; D44 replaced with 1 1. K. R. 

A. G. i. I .. S. r. M. V; N. g. V. W. Y P. orG: G45 replaced with 65 
D. P.. 1 1. K, R. N. g, r. \V, Y P. or G; K4fi replaced with IX I '.. 
A. Ci. 1. 1 „ S. r. M. V, N. g. I'. VV, Y P. orG: 1.47 replaced with 



D. li. 1 1. K. R. N. g. 1-. VV, Y P, or G: 1 .48 replaced wilh D. H, 
1 1, K. R. N. g. I". VV, Y. F. or ( A49 repl;»ced with D. li. li. K, 
R. N. g. VV^ Y. P. or C A5() replacetl with D. P.. 1 1. K. R. N. 
g. 1". W. Y. P. or ( 151 repl:iee<l wilh I X H. H. K. R, N. g. 1". 
V^'. Y. P. or G: 1 .52 replaeetl with I ). K. H. K. R. N, g. P. W. Y 
P. or G: L53 rcpbcod wilh I X I-, il. K. R. N. g. F, W. Y. P. or 
C: L,S4 replaced iih iX 1 •. I !. K. R. N. g. I * W. Y. R or G: A55 
replaced with IX li, II. K. R. N. g. K W. Y P. or G: 1.56 
replaced wilh I>. P.. II. K. R. N. g. I-. W. Y. K or G: L57 
xeplacvd with 1). li. li. K. R. N. g. I-. W. Y. P, or G; S58 
replaced with 0. li. II. K, R. K. g. i". VV. Y W or C: G59 
replaced wilh 1 X li. H. K. R. A. Ci. !. I S. T. M. N, g. P. V\', 
Y. or P: C"(.0 ivp laced wilh IX li, 1 1. K. R. .A. Ci. I. L. S, 1. M, 
V. N. g. VV, Y. or P; 1 .6 1 replaeeil with I X li, H, K. R, N, g, 
I'. W. Y P, or G: ■1*62 replaced with IX P. 1 1. K. R. N, Q. 1-, W, 

Y P. orG: V63 replaced with D. li. 1 1. K, R, N, g, 1', VV. Y P, 
orG: Vr>4 replaced with 1). li. II. K, R. N. g, P. W. Y P. orG: 
S65 replaced with I). K. I I. K. R. N. g, P". VV. Y, R orC"; F66 
replaces! wilh I ). P. H. K. K, N. g. A. ( i. I. I S. V, M, V, P. or 
C^: Y67 ft^lacetl with O. K. H. K. R. N. Q, A. 0. P P. S. T. M, 
V. P, orG: g68 re^placcxl with D. li, 1 1. K. R. A, G, I, P. S, T. 
M. V. 1'. W. Y. P. orG: VM rephiced wilh D. P. M, K. R. N, g, 
F. W. Y. P. orG; A 70 replaec-d wilh IX I i. 1 1. K. R. N. g, W, 
Y. orG; A7I replaced wilh IX li. 1 1. K. R. N, g. 1% VV. Y. P, 
or ( 1 .72 replaced uiih I X li. 1 P K. R. N. Q. P. VV. Y, R or G: 
g73 rephKcd with IX li. I P K, R. A. Ci. PP. ,S. 1', ^P V, V\'. 
Y. 1». or G: (i74 rcplacetl with (X li. 1 1. K, R. N. g. P W. Y P, 
orG, I )75 replaced wilh 1 1. K. R. A. Ci. P 1 S. T. M. V. N, g. 
1-. W, Y. P. or ( 1 .76 replacal with I ). 1 i. 1 1. K. R. N. Q, 1\ W, 

Y W or ( •: A77 replaced with IX li. 1 1. K, R. N. g. P. W. Y P. 
or C\ S7S replaced wilh IX li. 1 1 K. R. N. g. I'. W. Y P. or G; 

I. 79 replace.! with 1). li. I P K. R. N. g. I'. W. Y P. or G: R80 
replaced with 1 X P. A. Ci. 1. 1 ., S. \\ M. V". N. C^. P. W. Y P. or 
( VSl repLiccHl wilh I X li. H. K. K. N. g. P. W. Y P. orG; P82 
replaced with 1 1. K. R. A. G. P I . S, '!*. M. V. N. g. 1*. W. Y R 
or G; 1 M^ replaced with I X li. 1 1. K. R. N. g. P\ W. Y P. or G; 
gH4 rvpUKCi} with IX li. 1 1. K, R. A. (i. 1. 1 S. T. M. V. P W, 
Y. P. or ( •; ii\>5 replaced wilh IX P. 1 1. K. R. N. g, K W. Y. R 
orC^ 1 1X6 replaced with IX li. A. Ci. I. P. S. T. M. V, N. g. F, 
W. Y. P. or (*; I IS7 replacc<l with O. P.. A. Ci, P I .. S. T. M. Y 
N. g, P*. VV, \\ P. or C '; ASH replaced with 1 ). P.. I !. K, R, N. g. 
P. W. Y I'. orG; Ii89arplacc\i with i I. K. R. A.G. PP. S,T. M, 
V. N. g. I", W. Y, P. or G: K9t) replacxtl with 0. B..\.Ci. 1. P. 
S, T. M. V. N.g. I". W, Y P.orG: P9I replaced wilh D. P. IP 
K, R- N. g. P; W, Y R or C: P92 replaceci with D. Fi. I P K. R. 
A. G, P I S, r. M. v. N, g, P. VV. Y. or G: A93 replaced with 
O. Ji, 1 J. K, R. N. g. i". W. Y. P, or G: Gy4 replaced w ith L). K, 

I I. K. R, N, g. P*. VV. Y. P. or C replaced with U. H . H, K. 
r! N. g. F, W. Y. 1*. orG; ( 196 re'placed w ith I X H. H, K. R. N. 
g, i'. W. Y, P. or G: .•\97 replaced wilh I ). K, H, K, R. N. Q. P. 
V/, Y P. or G: P98 rephiced with IX li. 1 1. K. R. A. G. P P. S. 
T, M. V. N. g, I". VV. Y. or G; K99 replaced wilh IX li. A. G. I, 
I ., S. I'. M. V, N, g, I ". W, Y P, or C '; A 1 00 replaced wilh IX li. 
H. K, R. N. g. I-, VV. Y P. orG: CilOI replaced wilh IX P.. H, 
K, R. N. g. I*. V^'. Y. P. orG: 1.102 replaced wilh D, H, H, K, R. 
N. g. l". W, Y P.orG; P:i03 replaced wilh I P K. R. .A.G. I. P. 
S, r. M. V. N, g. I-, W. Y. R or C; li 1 04 replaced with H. K, R. 
A. (i. I. P. S. I . M. v: N. g. I', VV, Y. P. orG; A 105 replaced wilh 
I). P. 1 1. K. R. N. g. I-, W. Y R or G: P 1 06 replaced with D. E. 
IP K. R. A, (i. I. P. S, T. M. V. N. g. P. W. Y, or G: AI07 
replaced with IX li, IP K. R. N. Q. \\ VV. Y, R or G; VlOS 
replaced wilh I), li. IP K. R, N. g. P. W. Y P, or G: TJ09 
replaced wilh IX li. II. K. R. N. g. I", W, Y, R or G; Al 10 
replaced wiih IX li, i I. K, R. N. g, I-, W. Y R or G: Gl 1 1 
replaced wilh IX li, H. K. R, N, g, P, W. Y, R or G; LI 12 
replaced with IX li. IP K. IG N. g, P'. W. Y R or C: Kil3 
replaced with D. R. A. G. i. I ., S, T, M, Y N. Q, F, W. Y R or 
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C: 1114 fi^pbccd wiih I). K, H. K, R. N, Q. K Y. W or C: 
1-115 rcphiccd v. iih D, ( I. K, R. N. Q. A, Ci. I, I S, T, M, V, 
W orC: VA 16 repUiced with II, K. R. A. Ci. I [,. S. T. M. V. N, 
Q. K W. Y- P. t)r ( ': PI 17 rt-placod wilh I ). I-L M. K. K. A. (J. I. 
1 S. I , M, V: N. Q. R W. Y. or C: P 1 1 8 rvptaced witli I X K. > 
K, R. A. G, I . L. S. r. M. V. N, Q. K W. Y. or < A II 9 replaced 
with D. C. I L K- R. N, Q. I'. W. Y, W or C: P 1 20 replaced with 

1). p:. n. K. K. A, ti. M s. 1. M, v; N. g. I-. W, Y. or C: Ci I 2 1 

repbced wiih I). \l II. K. R. N. Q. F. W, Y. P. or C; I-I22 
replaced wiih i L K. R. A. (i. L I S. T. M. V. Q. I', W. Y. R i-r 
or C: 01 23 rvplncedwith 1), I-. 1 1. K. R. N. Q. K W, Y. P.orC: 
N 1 24 replaced u iih I ), I-, 1 1. K, R. A, 0. i. I S. T. M. V, K, W. 

Y P, or f; S 125 replaced with IX K. R. N. Q. I-. W. Y. P. 
orC; SI 26 repl;!ce<! with I >. I-, M, K, R. N, Q, I". W. Y, R orC: 
Qr27 rephiced with IX K. H. K. R. A. G. I, I . S. T. M. V, P, W. i ^ 

Y P. or ( N 1 2S replaced wiih fX P.. \ I R. A. Ci. I. I S, 1\ 
M. V. I'. W. Y. P. or C; SI 29 replaced with O. R. i I. K. R, N. Q. 
K W. \\ W i>r ( R 1 30 rqilacal with iX P. A. G. 1. 1 S, T M. 
V. N, !-. W, Y. R or ( N I replaced with IX P. 1 1. K, R. A. 

G. L I S. 1. M. V. R W. Y. R or C : K 1 M rephiced wilh IX H. 2<» 
A. G. 1. 1 S. T. MA'. N. Q. I". W, Y. P. orC: R 1 33 replaced wilh 
1). K. A. (i, L 1.. S. I , M. \: N. Q. R W. Y R or C: A 134 
replaced with ! X R. II. K. R. N. Q. R W. Y. P. or C: V!35 
replacetl wilh IX K. H, K. R. N. i). 1'. W. Y. K or (*: Q136 
rcplnccd wiih IX P. 1 1. K, R. A. Ci. L P. S. I. M. V. R W, Y. R 
or C: ( i 1 3 7 replaced wi ih 1 ), H . H . K . R. K . Q. R W. Y. R or C: 
1»1 3« replaced with IX K. H. K. R. A. G. 1. 1 S, I". M. V. N. Q. 
R W. Y. or C: I ; I replaced with I L K. R. .\. Ci. L P. S. T. M, 
V. N. g. I-- W. Y. P. or{ 1-140 rcplacctl wilh H, K. R. A. (i. 1. 
P. S. i; M. V. N. g, I-. W. Y. P. *ir C: 1141 rcplace<l with IX I-:, "io 
1 1. K. R- N. g. I-. W- Y. P or C: Ci 142 r^-pl;tced with IX P.. 1 1 
K. R. N. g. 1-. W. Y. P. or ( ■: S 1 43 replaceii wilh I X P,. 1 1. K. R. 
N. g, 1-, W. Y. W or C Y 1 44 rvpUiued widi I X P.. 1 1 . K. R. N. g. 
A. G. 1. P. S, l. M- V PorG: 114.5 replaced with IX IMP K. 
R. N.g. \V, Y. I'.or G: 1-146 replaced wiih D, K. I I, K. R, N. To 
0. A. ( i J. f S, I*. M. V. P. or ( V 1 47 rephiced wilh D. I ■:, I L 
K. R. N.g. \V. Y, P. orC: P) 48 replaced with IX H. i I. K. R. 
A. Ci. I . I S, I . M. V. N. g. 1-. W. Y. or C W 149 replaced with 
IX H. II. K. R. N, g. A, G. L P. S, P M. V, P. or C: P150 
rcpLiced with IX \i II. K. R. N. g. R W, Y. R or C; PI5I w 
replaced with IX P:. 1 1. K, R. N. g. I-, W, Y. P. or C: SI52 
replaced with IX \L \ l K. R. N, g. R W. Y, R or C; I- 1 53 
replaced with I 1 1. K. R. N. Q. A. G. L I S. T. M. V. R or 
G: K 1 54 rx.-placwl with D. P. A. G. I, I S. T, M. V. N. g, R W, 

Y P or G: R 155 replaced wiih IX A. (i J. I . S, I, M, V. N, 4> 
g. I . W, Y. P. or C: G 1 56 replacwl wiih U. 1 1, K. R, N, g, 

I". W. Y. n orC: SI 57 rcpbced with IX i :. H, K. R. N. g. I-; W. 
Y. R or C.-; A I5S replaced wilh IX H. H. K, R. N. g. R W. Y. R 
(irG: P 1 59 rcpluucd wilh IX l'^ 1 1. K. R, N. g. \\ W, Y. P, orG: 
P 1 60 replaced wilh II. K. R. A, Ci. I, I S. W M. \, N. g. I\ W. m. 
Y. R orG: Pl61 replaced with IP K. R. A, (i. I, P, S/P M,V; 
N, g, I ■. W. Y. P or C: K162 replaced with U P, A. G. P P. S. 
r. V. N. g. I'. \V. Y. P. iir ( p;i 63 replaced wilh 1 1. K, R, A, 
G, P I... S. P M V, N. C^X I-, W. Y, or G; Nl 64 replaceil wilh 
D. P. 1 1. K. R. A. G. P P. S, ']■- M. V. I-, W, Y. P. or K 1 65 55 
replaced with \X \L A, G. I. P, S, W M, V N, g, R W, Y, R or 
C; 1166 replaced wilh IX I'. 1 1. K. R, N. g, I-, W. Y. R or C: 
P 1 67 replaced wilh 1), I-, 1 1. K . R . N. g. W, Y, R or ( V 1 6X 
replaced wilh O. H. K. R. N. g. R W. X R or G; Ki69 
replaced wilh IX A. Ci. I, P. X M. V. N, g, R W. Y, R or 6it 
C: I 1 70 replaced with 1 1. K. R. A. Ci. P I S. T, M, V. N. Q. P. 
W. Y. R or G; T 17 1 replaced with D. P. f P K, R. N. g. I'. W. 
Y. R orG; G 1 72 ivplaced with IX K H. K, R, N. g, K W. Y. P. 
or C; Y 1 73 replaced with D. P. I P K. R, N. g. A, G, I, P. S. T, 
M, V. R or C; 1* 174 rvplaced wilh IX L. I P K. R. N. Q. A. Ci. f,5 
P L. S. \\ M. V. P. or C: I- 1 75 replaced wilh D, P, I P K, R. N, 
g. A, Ci- 1. P. S. T. M. V\ orG; 1 176 replaced wilh IX P!. I P 



K, R. g. R \V, Y. W or C^; Y 1 77 ri^plaeed with D. P. I P K. R. 
N. g, A. G, P P. S. W M. V. P, or G: G 1 7S replaced with IX P. 
1 1. K. R. N, g. P, \V. Y. P. or G: gi 79 replaccxl with I). P;: I P 
K. R. A. G. I. P. S. r. M. V. R W. Y. P. or ( V I KO rupiaced with 
I X K, H. K. R. N. g, I W. Y. P. or ( : 1 . 1 8 1 replacetl u ith IX P. 
1 1. K. R, g. I-. W. Y. P. or G; Y 1 82 replaced with D. P, I P K, 
R. N. g. -V Ci, 1. 1 .. S, r. M, V. P, orC ; 1183 replaced wiUi IX 
I-:. H, K. R. N. g, R W, Y. R or G; DIK4 replaced wilh I I. K. 
R. A, Ci. 1. 1 .. S. '!', M. V. N. g. W. Y. P. or G: K 1 85 replaced 
wilh IX P. A, CM S. T. M. \\ N. g. W, Y. R or G: 11 86 
replaced with iX P.. IP K. R, N. g, R W. Y. R or G: YI87 
rx-^ihiced with I X IC. 1 !. K. R. N. g. A, G. 1. 1 S. P M. V. P. or 
G; A 1 88 rc-placed with IX PL IP K. R. N. g. I-, W. Y. R or G; 
M 1 89 replacetl with I X I-:. 1 P K, R, N.g. I-. W. Y. P. or G: G 1 90 
rvTlaced wilh IX \i, IP K. R, N. g. R VV, Y. R or G; 11191 
replaced wilh D. P, A. G. P P, S, W M, V. N. g, R W, Y P. or 
G: PI92 replaced with IX P\ I P K. R. N, g. I-, W. Y. P. or G; 
1 1 93 replaced wiih IX P:. 1 1, K. R. N. g. 1-. W. Y. P. or ( : gi 94 
replaced wilh i X P. 1 1. K, R. A. (i. i, I .. S. 1. M. V. 1-*. W. Y. P. 
or G: Rl 95 replaced with D, li. A. Ci, 1. 1 S. \\ M. V. N, g. R 
W, Y. P. or G; K 1 96 replaced wilh I ). H. A. G. P P. S. T. M. V. 
N,g. R W. Y. P, orG. fC197 replaced whh D. PI A.(i. I. P. S, 
r. M. \: N, g. l". W. Y. p. orC: V19X replaced with IX I-. H. K. 
R, N. g. I', VV. Y P. orG: 1 1199 replitced with IX P, A. Ci, PP. 
S.T M- \'. N, g. I-, W. Y. R orG: V200 R-pI:ieed with IX P. 1 1. 
K. R, N. g. 1-. W, Y. P. orG; 1-20 1 replaced wiih 1). P. 1 1. K. R. 
N. Q. A, G. I, P, S. T. M, V, I>, or G: Ci202 replaced wiih IX l-. 
IP K. R. N. g. J'. W. Y, P. orC : 1)203 replaced with IP K. R. 
A. ( i. 1. 1 . S. *P M. V. N, g. I \\\ Y. P. ( tr G: 1 -:2(W a-piacetl wilh 
II. K. R. A. Ci. I. P. S. r. M. V. N. g. I-. W. Y. P or T: 1.205 
replaced with 1). I-. H. K. R. N. W W. Y. P. or G: S20f> 
replaced wilh IX i:. IP K. R, N. g. l-\ W. Y. P. or G: P207 
replaced with IX I!, IP K. R. .N, g, I . W. Y. P. or i\ V2()8 
replacu^l with I). IL IP K. R. N. g. I', W, ^^ W or G: 1209 
replaced with IX I'. IP K. R. N. g. i". W. Y. P. or G: P2I0 
replaced with IX I-. 1 1, K. R. N. g. I". W. Y. P. or G: 1*2 11 
replaced with IX li. I P K. R. N. Q, A. ( i. i, P, S, I . M, \ , R or 
G: R212 replaced with IX !■, A. Ci. 1. 1 .. S. 1. M, V. N. g. i". VV. 
Y, P. or G; G2 1 3 replacal with 1 X P!, 1 1. K. R. A. (i. P P. S. 1. 
M. V. N, g, I'. W. Y. or P: 12 14 replaced with IX I-:. 1 1. K. R, N. 
Q, R W, Y. R or C : g2 1 5 replacetl wilh I ). I I P K, R. A, Ci. I . 
P. S.'I". M. V. l". W. Y. P, orG: N2I6 replaced with D. P. IP K. 
R. A, G.I.I S. r. M, V. !•. VV. Y. P. or G: M2 1 7 replaced wiiii 
IX P:, n. K, R. N. g, l-. W. Y. p. or G; P2 1 8 replaced with I). P. 
H. K. R. A. G. P P. S- T, M. V, N, g. 1'. W. Y or G; !:2I9 
replaced wilh 1 1, K. R, .-V G. I. P. S, W M. V. N. g. ! *. W, Y. P. 
or C:; 1 220 replaced with D. P.. 1 1. K, R, N. g. I-. W, Y. P, or C: 
P221 replacvd with D. P., I P K. R, N, g. I'. W. Y P. or C *; P222 
rvpluced with IX I-, 1 1. K, R. A. (i. 1. 1 S. l . M. V. N. C^. I-. W. 
Y or G; N223 a^Iaced with LX P. I i. K. R. A. Ci. I, I .. S. T, M. 
v. 1'. W. Y. R or G; N224 replaced with D. I -:, 1 1. K, R. A. G. I . 
P, S. r, M. V. R VV. Y. P. or G: S225 replaced with I ). I-. 1 1. K. 
K. N. g, R V^•, Y. P,orG; G226 repbiced with I X H. H. K. R. A. 
G, I, I S. r, M. V, N. g, R W*. Y or P; Y227 replaced wiih IX 
P. H, K. R. N.g. A.G. PP. S.'I.M. V, P,orG: S228rep]accxj 
with a P.. f P K, R. N, g. R W. Y P. or G; A229 replaced wilh 
LX E, U. K, R. N. g. I-. VV. Y. I>. or G; (i230 rvplaced wiih O. 
li. I I. R, N. g. I', VV. Y, P. or C *; 123 1 replacetl with 1 X K. H. 
K, R, N, g. R W, Y R orG; A232 rcpUax] with i X K. H, K. R. 
N, g. R W. Y, [\ or G: K233 a-plitced wiih I X P!, A. Ci. 1. 1 .. S. 
T. M, Y N, g, 1 VY Y P, or G; 1 ,234 tirplaced wilh IX P, 1 1. K, 
R. N. g. 1-. VY Y. R or G; n235 replaced with 11. K. R. A. Ci. 1. 
1 S. r. M. V, N, g, 1-. W, Y R or C ': P236 a^laced with H. K, 
R. A. G. I. P. S. i; M. V. N, g. I-. W. Y R t)r G: G237 replaced 
with IX K, H, K. R. N.g. R VV. Y R orC: 1)238 replaced wiih 
II. K, R. A, Ci, P P. S, r. M, Y N. g. P. W\ Y R orG: P239 
replaced wilh I !. K. R. A. G. J, L. S. P. M. V. N, g. R W. Y P. 
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orC; 1.2-40 rephiced vviihD. E. 11. K. R, N. Q. I\ W. Y. WorC: 
Q24 1 replaced wiih IX I-. 1 1. K. K. A. Ci. 1. 1.. S. T. M. \ . F. W. 
Y. I>, or (\ 1 .242 pjpbccd wjih O. H. H. R. N. Q. W. V. P. 
orC: A24.^ rcpkiccd wiih I ). I L K. N. Q. VV. Y. I'. or( 
1244 rcphiccii with l.>. ii. i I. K. R, N, Q. i-. W. V. I* or C P245 s 
rcphicod with n. [■:. 11, K. K. A. (i J. I - S. I . M. V. N. Q. W, 
Y, or C; R246 rophictxl with IX I-. A, CJ. 1. 1 S. T. M. V. N. Q. 
K W. Y. P. or C~: I ;247 replaced with 1 1. K. R. A. (i. 1. 1 S. '!', 
M. V. N. Q. I-. \V. Y. W or ( N248 replaced w ith I), i :. I L K. 
R. A. Ci. 1. 1 S. y. M. \*- 1-- W. Y. P. or C: A24'J rcphieal witli m 
D. H, H. K. R. N. Q. P. VV. Y. P. or C : Q25() rvplaced wiih D. 
r..lI,K.R.A-(i.l.l..S/i;M.V.KW.Y.P.or(":l251 rephrced 
with I ). P:, 1 1, K. R. N. Q. l-\ W. Y. P. ocC: S252 r^.'pl;icc^ with 
I). P:. I-P K. R. N. Q. p. W. Y P,or( 1 .25:^ rephiced with I ). I-:. 
U. K. R, N. Q. P W. Y P. orC: 0254 repUiccd with iP K. R. i5 
A, Ci, 1. 1 S. '|-. M, V. N. Q. v. W, Y. P. or( ': G255 replaced with 
D. 1. 1 P K. R. N. 0- 1 - Y i*, or C: I )25(. ivplaccd with 1 1. 
K. R, A. Ci, L P. S. i: M. V. N. Q. I*. W. Y 1'. or C": V257 
replaced with I). I-. H. K. R. N. Q. \\ \\\ Y P. or C: r25X 
rephiccxi with I). \l II. K. R. N. Q. |-. W. Y P. or C: 1-259 I't. 
replaced with IX P. IP K. R. N. A. 1 1. 1. 1 S. 1. M. V. R or 
C:; P260 repUicetl with D. P. I P K. R. N. A, Ci. I.I S/l'. M. 
V, R orC: G261 repinccd wiih iX I-. IP K. R. N, Q. i". W. Y P. 
orC: A262 replaced with I ). I-. H. K. R. K. Q. K W. Y. P. or ( *; 
1 .263 R.-phieed wiih 1 ). P, I P K, R. N. I'. W. Y P. or C *: K2M 2^ 
replaced wiih IX i :. A. (i. P I . S. T. NP \: N. Q. P. \Y Y. P. or 
C: 1.26? icppiccd w'iih U P. H. K. R. N, K W. Y. P. or C": 
nixl/or l.26<. replaced with I). li. 1 1. K. R. N. Q. I . \Y Y. P. or 
t*oiymicletili<k-N etxtulin^ these polypeptides arc also 
encompassed hy ihe invention. I'lie a'sultiiiji Nenirokine- 
alplia proteins ol the invenlion mny he nniliivly .sereenetl lor 
Neutmkine-alplia and'or Nciitn»kine-alph:»SV liinction:iI 
ucliviiics iUUPor physical properties (sucli as. fur e.^antple. 
enhaixed t>r axlncctl .siahiliiy amPor sohihility) described 
tliroiigjiout il>e specilicalion and kni>w n in the an. PrclVnibly. .!.-« 
the rcsiilling pn>ieins of the invenlion have an increased and/ 
or a decrc-ased Ncntn"tkine-alpha aixJ/tir Neiilrtikine-:dpk-iS\' 
funclional activity. More prererjbly. the rcsiiltinu Nen- 
tmkinc-alpha and/or Neinrokine-alplniSV* pn>teiiis of the 
invention have iiioa* than one increased and/or dcx;R;a.sed 4ii 
Neulr\>kine-alpha and/or Ncuta>kioc-jiiphaSV liinctional 
itclK'ity and/or physical pmperty. 

In on additional enihi>diment. Neiitrokine-alplKi pttly pep- 
tides ol'the invenlion comprise, or alternativety consist oP 
mofx: than one amino acid (e.g.. 2. 3, 4. .5. ti. 7. H. 9. 10. 15. 20. ^> 
30 and 50) rcpkiced with lin: substituted a mi no acids as 
described ab^ne (either conservative or nonconservalivc). 

R>r example, prelerred non-c\>iiscrvative substitntioiis o! 
the Neutrokine-alpha pmtein .sequence pn>vided in SKQ ID 
NO:23 include: R I replaced with O. P:. A. Ci. 1. 1 S. T. M. V. >n 
N. g. J'. W. Y. P. or C: V2 replaced with I X I-. 1 P K. R, N. Q, 
K W. Y P. or V3 replaced with I.). I-. 1 1. K. R. N. Q, R W. 

Y P. or ( I )4 repktcetl w iih ILK. R, .-\- ( i. P P. S. 1. M. V. N. 
Q. R W, Y P. or C: 1 .5 replaccxl with O. l-. 1 1. K. R, N. Q. I-. W. 

Y R or C; S6 rjplac-ed with IX ! 1 1. K. R. N. Q, P. W. Y P, or 55 
A7 repbced with IX P.. IP K. R. N. Q. I". W. Y P. or C: I^ 

repbccxi with IX H. 11. K. R. A. C;, PP. S.P M, V. N. Q. R W. 

Y or < Py rvplaced wiih I X I*. 1 1, K. R. A. ( i. I. k S. T. M. V. 
N. 0- F- W.Y orC: AlOrcplaced with IX p;. 1 P K. R. N. Q. P, 
W.YRorO.Rll replaccxi with IX li. 11. K. R. A. (P P P. S. &i 
T. M. V. N, 0. 1-. W. Y or ('12 rvplaced with \X l !. 1 1. K. R. 

A. Ci. !. I S. v. M. V. N. g, I-. W. Y. or P: 1 .1 3 rcplaccHi with 
D. H. H, K. R, N. g, K W. Y. P. or C: PI4 rc-placed with \). V.. 
H. K, R, A. O. P I S.r. M. V. N. Q. P. W. YorC; G 1 5 replaced 
with D. P.. 1 1. K, R. N, Q, R W. Y. R or CI 6 replaced with 6- 
O. n, IP K. R. A. (i. I. U S, T. M, V. N. g. I-. W, Y or P; R 1 7 
replaced with D. i:. A. G. P [ S. T. M. V. N, Q. R W. Y. R or 



C: Hl« repl;K-ed wiih IX R. A. G. I. P. S. T. M. V, N. g, i-, W. 
Y. R or C. S 19 rephced with IX P, 1 1. K. R. N. g. l", W, Y P. 
or C; g20 rvplaced with D. P.. 1 P K. R. A. (i, P I S. i; M. V. 
I-. W. Y. R orC: H2I ruphiccxl with IX K. A, (i. P P. S. W M. 
V. N- g. R W. Y. P. or C: D22 replaced with IP K. R, A. (P I. 
P, S, T. M. V. N, g, i". W. Y R. or (.': 1)23 rvplaced with f P K, 
R. A. a P f .. S, T. M, V. N. g. !•". W, Y P. or C: N24 rcpUiccd 
with IX P, 1 1. K. R. A. Ci. I. P. S. T. M. Y R W. Y P. or C: (i25 
rupknccxi with IX P:. IP K. R. N. g. R W. Y R. or M26 
replacLxl with \X P.. 11. K, R. N. g. R W. Y R or C: N27 
replatxxl with IX P. IP K. R. A. G. P P. S. T, M. V. R W, Y W 
or C: L28 replaced with IX p:. H. K. R. N. g. I W. Y. R or C: 
R29 rvpbcLxl with \X \l A. G. L P. S. T. M. V. N. Q. I W. Y 
R or( N30 replaced with IX MAI K. R. A. Ci. I. P, S. i; M. 
V. R W. Y R or C-; R3 1 an^laced with D. P.. A. G. 1. L. S. i\ M. 
Y N, g. R W. Y, P. or C: 'P32 replaced wiih D. P, I P K. R. N, 
g. R W. Y R or C: Y33 replaced with D. P:. 11. KL R. N. g. A. 
G. P P, S, 'l'. M. V. R or C: T34 replaced with FX P:. IP K, R. 
N. g. R W. Y P. or ( 1-35 replaccM! with IX 1-. H. K. R. N. g. 
A. G. 1. P, S. r. M. V. P, or C: V3ri rc^IaccxJ with O. P.. I P K. 
R. N. Q. R W. Y. R or C: P37 replaced with I ), K. I P K. R. A. 
G, P I .. S. '!'. M. V. N. g, R W. Y. orC: W38 a^pbced with D. 
n. IP K. R. N. g. A. G, P I S. T. M. V. R or C: I 39 repbced 
with IX I-:. 11- K. R. N.g. I'. W. Y R nrC: i .44) rvplaced with 
1 X H, H. K. R. N, g. R W, Y. R or G; I repbccxi with D. R. 
n. K. R. N. g, R W. Y R or C: R42 repbced wiih 0. P:. U.K. 
R. N. g. A. G. I, P. S. I*. M, V. R or C: K43 repbced with FX 
!■:. A. G. P I .. S. T. M, Y N. g. 1-. W, Y P, or C: R44 rcphicetl 
with IX i:. A.(i. PP. S.i; M.V.N, g. l". W.Y RorG:Ci45 
rx:pbceti with IX i:. 1 1. K. R. N. Q. 1-. W. Y P. or C; N46 
repbced with 1 ), M. 1 P K. R. A. Ci J , 1 S. T. M. Y l". W. Y. P. 
or ( A47 replaced with I ). I •:. 1 1, K. R. N. g. R W. Y. R or C; 
1 .4S replaced with D. p:. I P K. It N. g. F. W. Y R or G: V.A^) 
replacetl with U.K. R. A. G. P I S. 'F. M. V. N. Q. V. W. Y R 
orC. i:50 rvplaced with IP K. R. A. Ci. PP. S/P M. V. N. g. 
I*. W. Y. R or G: K5I replaced with IX P. A. Ci. I. P. S, F, M 
V. N. g, I", W. Y. P. or C: 1-52 replaced with 1 P K. R. A. Ci. P 
P. S. P M. V. N. g. 1', W. Y R or C: N53 repbced with LX R. 
I P K. R. A- Ci. P 1 S, F. M. Y 1-, W. Y R or G; K54 rc^pbced 
with IX i:. A. Ci. P P. S. r. M. V. N. g. p. W. Y. p. or C: 155 
replaced with IX I*. II, K. R. N. g. I*. W, Y R or G: V56 
repbced with D, R. 11. K. R. g. I". \Y Y P. or G; V57 
replaced with FX R. IP K. R. N. g. R W. Y. R ur G; R5« 
repbced with FX R. A, G. P L. S. T. M. V N. g. l-\ W, Y R <ir 
C -. g59 replaced with \X P:. I P K, R. A. ti. 1. 1 S. I, M. V, R 
W. Y. P. or G: r60 replaced widi D. P. 1 P K. R. N. Q. V\ W. Y 
P. or C: Cir.I replaced with D, K. H. K. R. N. g, R W. Y. R or 
G: Y62 repbced with U. H. H, K, R. N. g. A. G. 1,1 S. P M. 
V. R, nr G: P63 repUtcc-d with I X I:, 1 1. K. R. N, Q, A, (i. 1. 1 
S. P. M . V. P. or G; ^'64 repbccxi with D. F. I P K. R. N. Q. 
(i. 1, P. S. W M. V. R. orG: 165 rvplaced with IX I I P K. R. N. 
Q. R W. Y R or G: Yr»6 A:pbced with D. P. I P K, R; N. g, A. 
( i. P I .. S. i; M, Y P. or G: S67 replaced with IX I-, 1 1, K, R. 
N. g. R W. Y P. or G; C.>6X replaced with 1). 1 1, K. R, A. G, 

I. P. S. P. M. V. I'. W. Y P. or G: V69 rvpbccxJ with D. R. H. K, 
R. N. g. I*, W, Y, R or C : P70 rLT>bccxj with IX I-, I P K. R. N. 
g. R W. Y P, or G: Y7 1 replaced with D. P. I P K. R. N. g, A. 
(i. P R.S,'F. M,V. Ror(\ 'I72 replaced with IX K, H. K.. R, 
N. g. 1*. W, Y R or G: \m rcpUiccd with ( P K, R, A. G. P L. 
S, T, M. V. N. g. R W. Y. R or G; P74 replaced with D. P. I P 
K. R, A. G, 1. 1 „ S. T. M, V. N. g. P. W. Y. or G; 175 replaced 
with rx P.. H. K. R- N. g. R W. Y R or G: P7r) replaced with 
IX K. IP K. R. N, g. A, Ci. P L. S. F. M. V. p. or G; A77 repkiccd 
with D. li. II. K. R. N. g. 1'. W. Y R or G: M7K repbced wiih 
I X R, H. K. R. N. g. R W. Y R, or G; G7y rvplaced with D, R^ 

I I, K. R, N. g. I W, Y P, or C; 1 180 replaced with D. E, A. G. 
P P. S. T. M . W N, g, \\ W. Y R or G; V8 1 rvpbced with D, R, 



Case 1:1 2-CV-00607-GBL-TCB Document 1-3 Filed 06/01/12 Page 97 of 181 PagelD# 122 



US 8,071,092 Bl 

117 118 

H. K, R- N. Q, F, W. Y. P. or C; 182 ivphited whh IX i:. 1 1. K, repLiccd wiih 1 1. K. U. A. Ci. 1. 1 S. T, M. V, N. Q. F, W. Y R 

R. N. Q. W. Y. I'. orC: Q8:^ replaced with IX iM I. K. U. A. orC: 1)146 a-phtccd with 1 1. K. R. A. G. 1 1... S. l". M. V. N, Q, 

Ck I. L. S. T. M. V. v. W. Y 1*. or RS4 tvphical wiih 1). I.!. A. K W. Y, P. or ( I 147 iv-pLiced wilh I). F. 1 1. K, R. N. Q. F-. ^\ 

it. ],]., S. \\ V. N. Q. \\ W. Y l». tir<': KH5 rcpUiccd wiih Y P. orC: I I4X ruphiLL-d wilh I). K H. K. K. N..g. A.Ci. 1. 1-, 

IXI'.A.CiJJ.,S/i.MA;N.Q.t-.W.YI'.orC.KS6rcphcotl ^ S. F M.V. P. orC : K14*; rcpbced with D. G. H. K. R. N.Q. A. 

with D- F, A, G- ]. I S, T. M, V. N, Q. K W, Y I*, or C: V87 G. I. L. S. W M, V. P. or C: G 1 50 replaced with D. R I L K, R. 

rcpbced with IX V., II. K. R. N. Q. W. Y, P. or C: II8K N. Q. I-. W, Y P.orC: A151 replaced whh D. F. 11. K. R. N. Q, 

replaced wiih D. F. A.O.I, F. S. W M. V. N. Q. I-. \Y P, or I'. W. Y P. or C: M 52 replaced with 1 ). I:, 1 1. K. R, N. Q. F. W. 

C: V89 replaced with IX K, H. K. K. N. g. l-. W. Y P. or( F^X) Y R or ( : K 1 5^ repl;iced with IX F. A. Ci. 1. 1 S. T M. V: N. 

replaced with IX F. I L K, R. N. Q. A. ( i. I. I .. S. 1. M. V. P. or m Q. W. Y P, or ( ; F 1 54 replace<l with I). I{. H. K. R. N. 0- F. 

C; (iy 1 replaced with D. F. H. K. R. N. Q. 1-. W. Y P. or C; 1 )92 W. Y, P. or C; aixL'or 1. 1 55 replaced with D. F. I F K. R, N, Q, 

replaced with 1 1 K. R. A. G. I. F. S, I'. M. V N. Q. I ". W. Y, P. I*. W. Y P. or C. PolymicI wtides ciK-oding these polypeptides 

or C: E93 replaced with H, K, R, A, Ci. 1, 1 .. S. T. M. V. N. Q, are also ciicoiiipassed by the inventi».>n. Flic rcsulliiii» Ncii- 

F, W. Y P.t)r(': F94 repkiced with IX F\ 1 1. K. R. N. Q. l". W. trokine-alpha proteins ol* the iiivenliun may he miitiiiely 

Y. P. or C; S95 replaced with IX i :. 1 1. K. R. N. Q. 1". W. Y. P, l> screened Tor Neutrx^kine-alphn and/or Neiilrokiiie-alphaSV' 

or C; 1 .96 rvplaeed with D, F, I F K. It N. Q. I', W. Y P, or hinciional :ieliv'iiit;s and/or physical prt>penies (such as. lor 

V97 replaced with I). I*. I F K. R. N. Q, \\ W, Y P. or C: 'r9S example, eiilwnced or reduced stability and/'or solubiliiy) 

replaced with D, F.. M, K. R. N, g. I-. W. Y. I* or C: 1.99 described tlirouiiliom the specification and known in the art. 

replaced with IX F!. IF K. R. N. g. F*. W. Y P. or C; l-KX) Preferably, the resiiltinii proteins ol' the invention Iiave an 

replaced wiih 1). li. I F K. R. N, Q. A. G. F F. S. T. M. V, P, or increased and/'or a decR-aixxl Neutrt»kinc-alpha and/or Neii- 

C:; R 1 01 replaced with D. F. .\. G. I. F, S, T. M. V, N. Q. K W. irokine-alphaSV FuiKtional activity. More prel'erably, the 

Y. P, or CI 02 replaced witli U, F. IL K. R. A. G. F 1 ~ S. W resulting Neutn>kine-alpha and^or Neiitrokine-alphaSV prxv 

M, V. N. g. F*. W. Y. or P: 1 103 replaced with I ). K. H. K, R. N. teins of the invention have more (lunx one iiKreased and'or 

g. 1% W. Y, \\ or C": gi()4 repUiceil with I ), F!. 1 1. K. K. A. C i. F decrvased Neum»kine-alplia ami/or Neinrokine-ulpha.S\' 

I S. T, M. V. F. W. Y P. or C: N 1 05 replaccti with L). F. 1 1. K. hinctional activity and/t>r physic-al property. 

R, .\. Ci. F I .. S. i; M. V". V, W. Y P. or C; M 106 replaced with In an additional emhcidiment, Neutrokinc -alpha polypcp- 

D. F, IF K, R. N, Q, F. W. Y, P. or C: P107 replaced wilh IX i:. tides o!" the invention comprise, or alterratively consist oF 

n. K. R, A. G. F F- S.T. M. V. N. C^. F. W. Y. orC; KIOK more than one amino acid (e.g.. 2. 4. 5. 6. 7. 8. 9. 10. 15.20. 

replaced with IX i :, .A. <i. F F. S. T. M. \'. N. 1-, W. Y P. nr M) and 50) replaced with the siih.stiinied ainimi acids as 

C; TlOy rcplactxl with O. F!. 1 F K. R. N. C^. I*. \V. Y. P. or (*: describe<l abi>ve (cither conser\'alive or nonconserv;iiivu). 

F 1 10 replaced wilh IX F.. 1 1. K, R, N. Q. F. W, Y P. or (": P! 1 1 lor example, pret'enretl non-c^>nser\'nhve siibstitiilions ol 

replaeetl with 0. F*. I F K, R. A, Ci. 1. F. S. T. M. V. N. Q. I-. W. the Neutiokine-alpha prx>tein sc\juciice pa>vided in SFg II ) 

Y orC; N 1 1 2 repbeed wilh I ). I F K. R. A. Ci. F 1 .. S. 1, M. N( ):.iN include: M I rcpbeed with I ), I-. H, K. R. N. g, F. W. 

V. R W. Y P, or ( N I I."^ replacetl with 1 ). F!. I i. K. R. A. ( i. F Y P. or ( I )2 repFiced wilh 1 1. K . R. A. C i. 1, F. .S. I", ^F V. N. 

F. S, *F. NF V. I-. VV. Y P. or C; S I 14 replaced with IX i:. 1 1. K. .^^ CX I'. W. Y P. or t': F,.^ replaced with H. K. R. A. CF I. i .. S, T. 

R, N. g, F", VV. Y, P, orC: CU 5 replaced with I X I L 1 F K. R. A. M. Y N. g. F*. W. Y. P, or C: S4 replaced wilh IX I I F K. R, 

Ci. F F, S. T, M. V. N, Q. W W. Y or P: Y 1! 6 replace<l with 1 ). N. g. \ . W. Y P. or C: A5 replaccti with IX I I F K. R. N. Q. 

F. H. K, R. N. g. A. G. F 1 S. 1". M, V. P. or C ; S 1 1 7 replaced I'. W. Y. P. or C: K6 a-placc-d with IX 1 *. A. Ci. F F. S. W M. V. 

with D. F. I F K. R, N. Q, F, VV. Y }> orC: A I IS replacetl with N. Q. F". W. Y. P or C: '17 replaced with IX IL I F K. R. N. g. 

1 ), K. H, K, R, N, g, F. W, Y P. or C Ci 1 1 9 replaced with F». 4.. 1-. W. Y I or C *: 1 .S replactxl with I X \i. H. K.R.N, g, F. W. Y. 

F. 1 1. K. R, N. g, F, W, Y. P. or CM 1 20 rephtced wilh I X i •:. IF P. or C P9 repUK:ed with D. F, 1 1. K. R. A, G. I F, S. F, M. V. 

K, R, N, g. I-. W, Y P orC: AI 21 repbced withlX F!. I F K. R. N. g, I". W. Y or C": PIO replaced whh IX H. H. K. R, .V Ci. F 

N. Q, E W. Y P. or C: R 1 22 repheed with \), I ■:. A, Ci. I. ! ,S. I S. 1, M. V. N. g. I'. W. Y. or C: PI 1 rcplaccxJ wiUi D. H. H, 

T. M. V. N. Q. F. W. Y R orC: I A 2?> repkiceil with IX 1-. 1 1. K. K. R. A. Ci. 1. L. S. F M. V, N.g. F. W. Y or C: C12 replaced 

R, N, g. 1-, W. Y P, or C: HI 24 replacLtl with I F K. R. A. Ci. F 45 whh IX F. 1 1. K, R. A. Ci. F F, S. T, M, V. N. g. F. W. Y or P: 

F. S,T. M. W N. g. F'. W. Y. P.orC: F:I25 repkiced wilh U.K.. Fl .1 replaced with D. F!. I F K, R, N. Q. 1-. W. Y P. or C; CM4 

R, A. Ci. I, I S, F M, V. N. g. F, W, Y. R or C ; Ci 1 26 re^dacc-d replaced with D. F. 1 1. K. R. A, G. F F, S. F. M. V, N, g. I-. W. 

with IX H, H. K. R. N, g. K. W. Y P.or C: 0127 replacetl with Y. or P: Fl 5 replaced with IX 1 1, K. R. N, Q. A. Ci, 1. F, S, 

I F K. R. A. Ci. F F, S, W M. V. N, C;. I-. W. Y P. or C: l-l 2S i. M. V. P. ttr C; (16 replaced wilh IX I-, I F K. R, A, Ci, I. F, 

repbced with I F K. R. A. G. F F. S. 1". M. V. N. g. F. W. Y P, > t S. 1', M. W N. g, \ \ W. Y or P: S 1 7 rL7>laccd with IX H. H. K. 

or C:: 1129 replaced with D. F. li. K. R, N. Q, l. W. Y P.orC: U. N. g. I", W. Y P, or C: 1-18 replaced wilh IF K. R. A. G. F 

gi 30 replaced with I X H, H, K. R. A, Ci. F F, S. 1, M. V. I-. W. 1 S. T. M. V, N, Q. F. \Y Y. P. or C: K 1 9 replaced with D, F. 

YKorC*; F131 replacx'd wilh IX K. H. K. R. N. g. K VV. Y P.* .V Ci. F F. S, I. M. V. N,CX 1% W. Y Ror ( ;Ci20a:pIaced with 

or C: A 1 32 replaced wilh D. R. 1 1. K, R. N. g. 1-. W. Y. P. or C: IX F.. I F K. R. N. Q. F'. W. Y P, or C; E2 1 replaced with I F K. 

1 1 33 replaced with D, E, H. K. R, N. Q. R W. Y. R or C^. P 1.^4 >> R . A. Ci, I, F, S. T. M. V. N, g. I-. W, Y, P. or C; D22 replaced 

replaced with D. F, 1 F K. R. A, Ci, F F, S. T. M. V, N. g. I W. with I F K. R. A. Ci, F F, S. T, M, V; N, Q; V, W. Y. P. or C; M23 

Y or C^R 135 replaced with IX F:..-VCi. F F. S. T, M, V, N. g, replaced with FX F. IF K. R, N. g. R W, Y, P. or C; K24 

I', W. Y P. or C F:I .36 rep!;iced with 1 F K. R. A. Ci. F F. S. 1, replaced wilh iX H. A, C i. F U S. I , M. V, N. g. F, W, Y P t.r 

M, \', N, g. R W. Y R or C: Nl 37 replacetl with IX V.. I F K. C; V25 replacetl wilh IX H. H, R, N.g. R W.Y. P, orC: G26 

R. A. G. F F. S. T. M. \', 1-, VV. Y, P. or C A 138 repbced with 6- replaced with D. H. H. K, R, N. g. R W. Y. R or C: Y27 

IX C. 1 1. K, R. N. g. I-. W. Y. P. or C: gi39 repbced wilh IX replaced with IX 1 1, K, R, N. g, A. G, 1, L S. T, M, V. R or 

F. H, K. R, A,C;. I. F. S. r. M. V. I", W.Y. R orC 1 140 replaced C: D28 replaced with 1 F K. R. A. G. F F. S. Y. M. V. N. g, K 

with IX II I F K. R. N, g. F', W. Y R or C *: S 14 1 repbced willi W. Y R or C: P29 a-placed wilh D. F, H. K. R. A. 0. F F. S. 

IX F. IF K.R.N, g, R W.Y. R or C\ R 1 42 replaced with I X I-. T, M. V. N. g, R W. Y i>r C: 130 replaced with D. E. I F K, R. 

A. (J. 1. 1 S. 'F M. V. N. g. R W.Y. P. orC: N 1 43 repbced wilh c> N. g. R W. Y. R or C: 'H 1 replaced wilh IX L. I F K, R, N. Q. 

D: U. I F K. R. .A. G. F F. S, T. M, V. I-. VV. Y, R or C: Ci 144 R W, Y. R or C; P32 rc^ilaced wilh IX I-. IF K, R. .\, G. 1. F. 

replaced with D, F, IF K, R. N. g. K W. Y, R or C; D145 S.'F, M,V; N. g, R VV, YorC';g33 replaced with IX F. IF K. 
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R. A. G, 1. L. S. *1\ M- \'. 1*- VV. Y. \\ or ( K^A rcplacLxl with I ). 
I:*, a'. ( i, 1. 1 S/r. M. V. N. Q. F. W. V. R or C; ^35 replaced 
with U.K. U, A. G. 1. L. S. W M. V N. Q. W. Y. P. or I v 3f'. 
rcpUiccd with H. K. K. A. 1. 1 S. \\ M. V. N. Q. K W. Y. 1*. 
or C: G37 replaced with D, F.. H. K. K. N. Q. K W. Y, P. or C: 
A38 replaced with I ). I*. 11. K. R, N, Q. I*. W. Y. P. or VV3y 
repbced with D. li, I K R. N. Q. A, Ci , I. L, S. T. M. V. P. or 
C: F40 replaced with I), l-, H. K. R. N, A. CJ. I. L. S. *r. M. 
\'. P. orC; U^l rtphicoil with D. R H. K. R. N. g. 1-. VV. Y. P. 
or C: 142 rcpUiccxi with D, R H, K. R. N. Q. 1'- W. Y. \\ or C 
C43 replaced with I). !•.. H. K. R. A. G J. L. S. W M, V. N. Q. 
K W. Y. or P: R44 replaced with \X K. A. Ci. 1. 1 S, i . M. W N. 
g. K W, Y, P, or t': l>45 rvphiced with 1 1. K. R. A. CJ. 1. 1 S. 
r. M. V. g. K W. Y P. or( Ci4fi rephiCL-d with ! ). \L 1 1. K. 
R. N. g. \\ W. Y, P. or R47 r\,plaecd with D. F.. A. G. I I 
S. T, M, V. N. g, K W. Y. \\ or C: 1.48 replaced with IX 1% I L 
K. R, N. g. r. W. Y. P. or C: L49 replaced with I ). H. 11. K. R. 
N. Q. F, W. Y P, or ( A50 replaced with D. F, I I, K. R. N. g. 
K W, Y, K or A5 1 replaeetl with I ). I-. U.K. R, N. g. F. W. 
Y P. or C: T52 replaced with 1). F. 1 1. K, R. N. Q. 1', W, Y P. 
or C; L53 rvplaced with D, ii, 11, K. R. N, g. 1-. W, Y P. t>r C: 
1.54 replaced with D. F. 11. K. R, N. Q. l\ W. Y P. orG; 1.55 
replaced with D. M. IK K, R. N. g. I*. W. Y. P. or C; A5r, 
rcplacud with IX F:. 1 1. K. R. N, g. 1-. W. Y P. or G; 1.57 
replaced with D. F. II. K. R. N. Q. 1-. W. Y. P. or G: 1.58 
replaced whh IX 1;. 11. K. R. N. g, 1'. W. Y, P. or C*; S59 
replaced whh IX i:. 1 L K. R. N. Q. \'\ W. Y. P. or G: S6() 
replaced with IX li. IL IG R. N. g. i\ W. Y. P. or G: S6I 
replaced with IX I-:. 11. K. R. N. g. I-". W. Y. P, or G: l YO 
replaced with \X F. 1 L K, R. N. g. A. ( i. I, I S. i'. M. V. P. or 
G: 1-63 replaced with IX F. 1 1. K. R. N. g. W. W P. or C : .\(>4 
replaced with D. V.. IF K. R. N. g. 1-, W, Y. P. or G: M05 
replaced with IX \',. 1 1. IG R. N, g. I'. W. Y. P. or G: S6f» 
replaced with IX F!. 1 1, K. R. N. g. K W. Y. P. or G: I f»7 
replaced with IX F. H. K. R. N. g. F W. Y. P. or G: Y6S 
replaced with IX l-, 1 1. K, R, N. g. A. (J. 1. 1 S. 1. M. v; P. or 
G: g69 replaced with IX \\ 1 1. K. R. A. G. I, I.. S. i*. M. V. I-. 
W, Y. i\ or C: F7U replaced with FX F, H. K, R. N. g. 1-. W. Y. 
P. orG; A71 replaced with D. F. II, K, R. N. g. l-. VV. Y. P. or 
G; A72 replaced wit h I X I • . M. IC. R. N. g. I-. W. Y. P. or G: 1 . 73 
replaced with FX F. IF K. R. N. g, F. W. Y, P, or G: g74 
replaced with O. F., 1 1. K. R, A. Ci, F I S. I . M. V, P. \V. Y. P. 
ur G; A75 replaced with D. R. M. K. R. N. g. I-. W. Y, P, or ( 
D76 replaced with ( I K, R. A. ( i. 1. 1 .. S. W MA-'. N. g, W. 
Y. RorG: 1.77 rrplacLxl with IX I-. II. K, R, N.g. F.W. Y. R 
or G; M78 rephtced with U. U, 1 1. K, R, N. g. I\ W, Y. P, or ( 
N79 replaced with IX F. H. K. R. A. ti. I. F, S. I". M, V, F. VV. 
Y. R or G: LttO replaced with 0. H. H. K. R. N. g. K W. Y. P. 
orG: RSI rvplaccd with I >. p:. A.(i. I. F. S/l. M, V, N. g. I-. 
W, Y. R or C: M82 replaced with FX F. I F K, R. N, g. 1*. VV, Y. 
R or G: F83 replaced with 1 1. K. R. A. G. F I S. T. M, V. N. 
g. F. W. Y. P. orG; I .X4 replaced with D. F. IF K. R. N, g. l\ 
W. Y R orG: gSS replaced with 1). I-. H. K, R. A. G. 1. 1 S. 
r. M V. I-. VV, Y. P, or G: SR6 replaced with IX H. H. K. R. N. 
g. K W, Y. R orG; Y87 replaced with IX F!. H, K. R. N. g.-'V. 
Ci. I, I S/F, M, V. P. orG; R88 replaced with D. F. A, Cu 1 1 
S. F M, V; N. g. F. VV. Y. R or G: G89 replaced with IX H. 1 1. 
K. R, N, g, I-, W, Y, P. or G; S90 replacetl with I X I-. 1 F K. R. 
N. g. K \V, Y. R or C; AO 1 replaced with D. F. I F K, R. N. g, 
R VV, Y. R orG: 'r92 replaced with D. F. 1 1. K. R. N. g. I-. W. 
Y. R orG; P93 replaced with O, \i I F K. R. A. (i. F L. S. W M. 
V; N. Q, F. W, Y, or G; A94 replaced with IX I-. I F K. R. N. g, 
R VV. Y. R or G; A95 replaced with I X K, \ F K. R. N, g. I-. W. 
Y. R or G; AOfi repbced with D. R. H, K. R. N. g. R W. Y P. 
or C: Ct97 replaced with D, H II. K. R. N. g. R W. Y. P. w G: 
A98 replaced with D. F. IF K, R, N. g. i'. W, Y. P. or G; P99 
replaced with IX F!. 1 1. K. R, A. CK 1. 1 ,. S. 1. M. V. N. g. I*. VV. 
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Y or C: F: 100 replaced with I F K. R. A. G. 1. L. S. F M. V. N. 
g. 1-. VV. Y. R orG; 1. 101 replaced with IX i-. 1 1. K. R, N. g. I". 
VV. Y. P. or G: •l'I()2 replaced with IX I'. IF K. R. N. Q. K W. 
Y. P. i»r ( *: A 103 rcphtccil with I X l-. 1 1. K. K . N. g, R W. Y. P. 
or( : ( H()4 rephieed with IX F!. 1 1. K.. R. N. g. 1*. W. Y. 1*. or G; 
V 1 05 replaced with I ). l- . I F K. R. N. g. I-. VV, Y P. orG: K 1 06 
re-placed with IX i-. A. (F F F. S. l\ M V. N, g. 1-. W. Y. R or 
G: 1.107 repU-ed with 1). F. IF K, R. N. g. R W. Y. R or C: 
FlOX re-placed with I ). V. 1 1, K, R. N, g. I", VV. Y P, orC :"n09 
re-placetl with I). F.. IF K, R. N. g. 1*. W. Y \\ or G: JM 10 
re-pbced with IX i:. 1 1- K. R, A. <i. I. F. S. F M. V. N. g. l", W. 

Y or G: A 1 1 1 repUictxJ v\ iiJi D. K. H. K. R. N. g. K VV. Y. R or 
C : A 1 1 2 replact.'d with 1 ). F.. 1 F K. R. N. g. W. Y. P. or G: 
PI 1 3 replaced with I ). I-, 1 1 K. R. A. (i. I, I S. F, M, V, N, g. 
I". W. Y or G: R 1 1 4 replaced with I ). F. A. O. F F. S. T. V. 
N. g. I". \V. Y P. or G: Pll 5 re^placcd with D. F. IF K. R, A, G. 
1. 1 .. S. F. \F V, N. g. 1-. W. Y. t>r G; I ! 1 1 6 replitced with D, C. 
A. ( i. F F. S. 1 . M. V. N. g. R W.Y. R orG: N 1 1 7 replaced with 
I). F:. 1 1. K. K. V. <i. I. I . S. i: M. V, I-. VV. Y p. or G; SI 18 
replaced with IX H. 1 1. K. R. N. g. R W. Y. R or G; SI 19 
replacvd with 1). I-. H. K. R. N. g. I'. W, Y R or G: RI20 
replaced with 1 ). f:. A. ( i. F I S. F. M. V. N. g. R W, Y. P. or 
G: Cil21 replaced with I), l!. IF K. R. N. g. R W.Y R orG: 
111 22 rcplacctUviih I). I-. A. Ci. 1. 1 .. S. I . M. V. N. g, R VV, Y. 
P. or C*; R 1 23 rcplacv-d with D. F. A. ( i. 1. 1 S. W M. V*. N. g, 
R V\-\ Y P. orG: N 1 24 replaced with IX I-. H. K. R..A.G- F F. 
S, F- M. V; 1-. VV. Y P. orG: Rl 25 replaced with IX F.,\. Ci. F 

I . . S. r. M. \ . N. Q. V. VV. Y. P. or ( : R 1 26 replaced with D. F. 
A.C i. 1. 1 . S. F. M. V. N.g. I". W.Y P. or< A 1 27 replaced with 
1 ). IM I. K. R. N. g. I'. VV.>'. P. or ( ': i- 1 28 replaced with IX 1 i. 

I I. K. R. N. g. A. Ci. I. I .. S. F. M. V, P. or G: gi29 rephtced 
with I >. i:. IF K. K. A. ( i. 1. 1 . S. 1. M. V. I VV. Y. P. or G: G 1 .30 
repiacetl uilh \). V., IF K. R. N. g. I". Y P. or G: P131 
rephiee<l with I ). 1 1 1. K. R. .A. G. I. F. S. F M. V. N, g. F. VV^ 
Y. or ( : I ■: 1 32 replacwi iih 1 1. K. R. A. (i. i. F. S. *F, M. V. N. 
CX 1'- VV. Y. P. or C : I •: 1 33 re-placed with 1 1. K. R. A. Ci. F 1 S. 
F. M. V. N. g. 1-. VV.^-. \\ ore : 11 34 replaced with i.X F. 1 1. K. 
R. N. g. 1'. VV. Y. P. i»r C i:i 35 replaced with 1 1. K. R. A. G. 1, 

I . . S. F. M. \ . N. g. I*. W. Y P. or G: g 136 replaced with D, F. 

I I. K. R. A. Ci- F i .. S. F M. V. 1-. W. Y. P. orC: FH 37 replaced 
with I F K. R. A. Ci. 1. 1 .. -S. W M. V. M. g. 1-, VV. Y. P. or G: V j 38 
re^placed with D. \L IF K. R. N. g. R W. Y. P. or G; 1)139 
replacxxl with 1 F K. R. A. Cj. 1. 1 .. S.'F. M. V. N. g. R W.Y P. 
orG: F140 replaced with I X 1-. I F K, R, N. g. R W.Y. P, i>r G: 
S U 1 replaced with I ). i :. 1 1. K. R. N, g. R W. Y. P. or G: A 1 42 
replaced with I). F. II. K.. R. N, g. !•. W. Y, P. or G; P143 
replaced with D. F:. 1 1, K. R, A. (i, I, I S. F. M. Y. N, g. R W. 

Y or G: P 1 44 repkiced w i ih D. F. I F K. R. A, C i. F I .. S. T. M . 
V. N. <X I*. VV. Y. or G: A145 replaced v^ith IX i:. I F K. K. N. 
g. I ■. W. Y P. or G: IM46 re-placed with D. L-. I F K, R, A, G, F 
F. S, T. M . Y. N. g. 1 •. W. Y. or G: G 1 4 7 replaced witli D. F. 1 1. 
K. R. A. Ci. 1. 1 .S, F. M. V. N. g. R W.Y. or P: F I4S replaced 
with I ). F. H. K. K. N. g. R W. Y. 1*. orG: PUV replaced with 
1 ). I-;, r 1. K, k. A. G. 1. 1 - .S. T. M. V. N. g. I-. VV. Y, or G: Ci 1 50 
re-pl;tccd with I). F. IF K. R. N. Q. l", W. Y R or G; GI51 
re-placed with IX I!. 1 1. K. R,.\, G. I, F, S, i\ M. V*. N.g. l*. W. 

Y or P; R 1 52 replaced with IX F. A, Ci. F I S. F. M. Y N, g, 
I*. W. Y. R or G: H 1 53 replaced wilh I ). K. A. ( i. F I S, T. M. 
V. N, g, R W. Y. P. or ( S 1 54 re^placed with IX F. i F K. R. N. 
g. I-. W. Y R or G: g 155 replaced with D. F. 1 1. K. R, A. G. I. 
I S. F M. \ . I". W. Y. P. or C *: 1 11 56 re-placed with D. C. .A, G. 
I. F, S. T. M. V, N. g. 1-. W. Y. R orG: 0157 rqibccxl with H. 
K, R. A. Ci. I. F. S. [\ M. V. N. g. 1-, W. Y R or G: D158 
replaced with 1 1. K. R. A. G. F F. S.'F. M. V N. g. R W.Y R 
orG: N 159 replaced with IX H. H. K, R. A. Ci. 1, F. S. T. M. V. 
I ". W, Y P. orG; (i 160 re-placed wilh IX F. 1 1, K. R. N. Q. R W. 

Y R orG: Mi6I replaced with D. b. H, K, R. N. g. R W, Y 



Case 1:1 2-CV-00607-GBL-TCB Document 1-3 Filed 06/01/12 Page 99 of 181 PagelD# 124 



US 8,071,092 81 

121 122 

P.orC: N162 rcplacvd wUh i). H. H. K. R. A.G, 1, 1., S.T M. 11. K. R. N, Q. R W. Y. P. orC: 0226 rvplacxxl wiih II. K. R. 

\'.r.W.Y,P.urr;M63fcpIfcaiwiihD.|-. IK K. R. N, Q, I-. A.CiJJ .S/r.MA'.N.QJ-. W.Y.l>.orr:i:227rvpbcedwiih 

W. Y. I', or ( : k I M rvplyccd wilh I). I-. A. Ci. I.I S. I'. M. V. 1 1. K, R. A. Cj. 1. I S. 1". M. V. N, Q, F. W. Y. P. or C: I.22S 

N.g,l-.W.YP.iir(':Nl65rvphK:eiIwiihl). !• J I. K. R. A.(;. replaced wilh I). E, H, K. R, N, Q. K W, Y K or (*; S22y 

I. L, S.T- M. V. I-. W. Y P.orC: 1166 rcphiccd wilh IX H. H. ^ rcpbccd wilh \X V.. H. K. R. N. Q. K W. Y. R or C": I.2."^{) 

K. R.N. Q.1-;W.YJ». or C: II 67 replaced uiihU.E, U.K. R. replaced with D. H. ii. K. R. R Q. T. W, Y. P. or C: V23J 

N.Q.|-.W.Y.RorC:Ql68 replaced wiihD.li. 11. K.R.A.G. replaced with D, i-. II. K. R. N. Q. l" W. Y. P. or C: T232 

I. I..S/r.M.\.K W.Y, P.or(':l)I69rephicetlwilh U.K. R. replaced wilh O. 1-:. H. K. R. N. Q. l". W. Y. P. or C: 1.233 
A.<J.M..S. I".MV.N.g.KW.Y.RorC:C l70rcp!accdwith re7»laced with I), i:. II. K, R, N. Q. I'- W. Y. R or C: 1-2.34 
I). H. H. K- R- A.(J. I.L.S. r. M.V: N.Q. K W.Y.orP; M71 m replaced wilh i). [■:. 11. K. K. N.Q.A. (i. 1. L. S. T. M. V. Rnr 
replaced wilh I). !■:. H, K. R. N. Q. 1-. W. Y. P. or Q172 ('; R2.35 replaced wilh I ). I*. -V G. I, I .. S, i: M. V. N. Q. K W. 
replaced wiih I), li. 1 1. K. R. A. G. i. I.. S. T. M.V. I-. W. Y R Y. RorC: r2.36 replaced with 1). H. H, K, K. A. G. 1. 1.. S. T. 
or C : 1 . 1 73 replaced with U. l-. 1 1. K. R. N. C^. I". W. Y. P. or G; M. V. N. Q. 1'. W. Y. or P: 1237 replaced with I ), li. 1 1, K. R. N. 
1 1 74 repliieetl wilh 1 ). l-. II. K. R. N. Q. K W. Y P. or ( : A 1 75 Q. K W. Y R or ( g23S replacetl wilh 1 ). Iv H. K . R. A. G. I. 
rL*placcxl wilh I). H. [|. K. R, N. Q. F. W. Y. P. or C: D176 \? L. S.T. M. V. R W.Y. R or G; N239 rephiccd wiih D. P.. f L K, 
rL-placed with 1 1. K. R. A. G. 1. 1 .. S. T. M, V, N. Q. R W, Y. R R, A. (i. 1. 1 S. T. M. V. I-. W. Y. \\ or G: M240 replaced with 
or C: S 1 77 replaced wilh I). K. H. K. R. N. Q. K W. Y. P. or G: I). K. H. K.R.N. Q, I-. W. Y R or G; P24 1 replaced with f). F. 
l>17fc;replactxlwithII,K.R..A.G.LL..S.T.M.V.N.Q.RW. II. K. R. A. Ci. i. L. S. T. M, V. N.Q. K W. Y. or G: K242 
Y. \\ or ( ri 79 replaced wilh l>. H. H. K. R. N. Q. K W. Y, P. replaced wilh I ), K. A. Ci. 1. 1 S. 1, M. V. N. Q. K W. Y P. or 
or C; Vm replaced with D. li. I i. K. R. A. G. I. L. S. I*. M. V. :m G: T243 replaced with D. li. 1 1. K, R. N. Q. F. W. Y. P. or G; 
N. O- F*. W. Y. or G: A IS I replaced wilh 1). F.. H. K. R. N. Q. 1.244 replaced wilh I). F. 1 1. K. R. N, Q. K W. Y. P.or C*: P245 
1'. W. Y. R or G: LI 82 replaced with D. F. i I. K. R. N. Q. I-. W. replaced with D. H. H. K. R. A. G. J. L. S. T. M. \'. N. Q. K W. 
Y R or G: F I S3 replaced with H. K. R. A. G. I. L. S. T. M. V. Y. orG: N246 re^plnccd wilh l>. H. H. K. R. A. G. 1. 1.., S. F M. 
N. Q. 1'. \V. Y P. <ir G: F:I S4 replacevi with 1 1, K. R. A. Ci, 1. 1 . V. I-, W, Y. P. or G: N247 replaced u ith 1). 1 L K. R. A. (i, I, 
S. F. M. V. N. I". \V. Y. P. or G: K ! 85 replaced with D. F. A. :s L. S. F. M, \: F. W, Y P. or G: S248 replaced with L). F, H. K. 
G. F F. .S. \\ ^F \'. N. g. I-. W. Y. P. or ( 1{1 86 replaced with R. N. Q, VV. Y. P. or ( ( '24^ replaced u iih I ). IM I. K. R. A. 

I I. K. R. A. G. F 1.. r. M. Y. N. g. 1-. W. Y. P. or G: N187 ( j. F L. S. I". M. V. N, g. V, W, Y. or P: Y2-^() replaced wiih U. 
rqdaecd with iX K. I F K. R. A. G. I. F. S. I". M. V, F. W. Y P. F!. \ F K. R. N. Q. A. CJ. 1. 1 .. S. I. M. V. P. or C : S2->l replaced 
or G: K 1 replaecil wi ih t ). I A. ( i. I. F. S. T. M. V. N, g. F'. w iih I X F:, 1 1. K . R. N . g. F'. W. Y P. or ( *: A 2.S2 repl.iced wilh 
VV.Y P.orG: llSOreplacwIwiihl). F. H. K. K.N.Q. K W.Y. v. I). H. H. K. R. N. g. K W. Y P. orG:(;2.S3 replaced with IX 
P. or ( •: V p)() replaced with IX I ■.. I F K. R. N. Q. F*. W. Y. P. or I-, i I K, R. N. g. F*. W. Y, P. or ( 1254 replaced with IX l-. 1 1. 
G: VI9I repFteed with IX IL 1 F K. R. N. g. K VV. Y. P. orG: K. R. N, g. I'. W.Y. P. or(*; A255 replaced \\\\h IX F:. 1 1. K.. R. 
RI 92 replacevi with \X U. A. Ci. F F. S. 1. M. V. N. g. F'. W. Y. N. g. R W. Y. P. or G: R236 replaced with IX F;. A. Ci. 1. 1 .. S. 
P. or G: g I <)3 rep!aee<i w ill) I X 1 •. I F K. R. A. G. I. L . S. F. M. J. M. V. N. Q. I-. VV. Y. P. or ( 1 .257 rephieed wiih I X I !. I F K. 
\'. 1-. W.Y P. orG: II 94 replaced wilh I ). F!. IF K, R. N. Q. F'. .^^ R. N. Q. R W.Y. P. or G: F25S replaccxi with i F K, R. A. Ci. I. 
W. Y. P. or G: Ci 195 repliKred with IX \i. I F K. R. N. g. F". W. F. S.'F M. \'. N. g. V. W.Y. P. or G. F259 replaced with 1 1. K. 
Y. P. or G: Y 1 96 replaced with U. I-. 1 1, K. R. N. Q. .A. G. F I .. R. .A. G. 1. F. S. I . M. V. N. g. 1-. W. Y P. or G: Ci26(> replaced 
S. F. M. V. P. orG: II 97 replaced with IX F:. IF K. R. N. Q, A. with I>. K, 1 F K. R. N. g. I-. W.Y, P.or G: 1)261 replaced with 
(i. FRS. F.M.V. RorG:II9Srepi:K:edwiihl). F:. IFK.R. IF K, R, A.(i. FF. .S. I, M. Y. N. Q. F". W.Y. R orG; 1-262 
N. Q. A. G. 1. 1 S. r. M. V. R i>rC": 1 1 99 replaced with D. t* . 4n replaced with 1 1. K. R. .A. G. F F. S, I . M. V. N. g. l*. W. Y. R 
I F K. R, N. g. I-. W. Y. P. or C: Y2t)0 repFiced with D. li, 1 1. K. orG; 1263 replaced with IX F. 1 1. K. R. N. g. l-. W. Y. P. or G: 
R. N. g. A. Ci. F 1 .. S. W M. \'. I', or G: S201 replaced with IX Q2r4 replaced wiih IX li. H. K. R. A. Ci. F F. S, F, M, Y. R W, 
!•:. H. K. R. N. g. R W^ Y. p. or ( *: g2()2 replaced with 1 ). H. H. Y. P. or C 1.265 replaced wilh I X H. H. K. R, N. g. R W. Y P. 
K.R.A,G. FF. .S.'F. M.V. R W.Y. P. orG; V203 replaced with orG: A 266 replaced wiih IX K, H. K. R, N.g. F". VV,Y. R orG: 
I ). F, H. K. R. N. g. R W.Y. R orG: F2()4 replaced with IX H. 45 1267 replaced with IX H, H. K, R. N. g. R W.Y. P. or C: P26K 
U.K. K. N. g. I-. W. Y. P. or ( Y2()5 repUreed with P. I U IF K. replaced with I X 1 i. 1 1. K. R. .A. Ci. F 1 .. .S. T. M. V. N. Q. I". W. 
R. N. Q. A. G. 1. L. S. F M. V. P. or G: 'F206 replaced with IX Y. orG: R2(')9 replaced with IX I-. A. G. F F. S. T. M.V. N, Q. 
F:. I F K. R. N. g, I'. W. Y. P. or C ': 1)207 replaced wilh I F K. \\ W.Y. P. or G: F:270 replaced with I F K. R. .A. G. F F. S. F. 
R. A. Ci. 1. I .. S, i. M.V, N. g. F, W.Y, I'.tirG; P208 rt^piacwl M. V. N. Q. !'. W^ Y. P. orG: N27I replaced vGlh IX \L 1 1. K. 
with F). K 1 1. K. R. A. G. F F. S. F. M. V N. g. l'. W. Y. or G: >m R. A. G. F L. S. T. M. V. F*. W. Y. P. or G: A272 replaced with 
1209 replaced whh LX F. 1 1. K. R. N. g. W.Y. P, orG: F210 D. li. li. K. R, N. g. l-. W. Y. R or G: g273 replaced with FX 
replacc^l with IX F: I F K. R. N. Q. A. G. F F. .S. I, M. V. P. or li. H. K. R, A. Ci, F I S. 1. M. V. R W.Y. P. orG: 1274 replaced 
G: A2I I rephteed wilh IX F.. I F K. R. N, <X I'- W.Y. R or G: with IX I*. IF K. K, N.g. R W.Y RorG:S275 repU»cedwilh 
M2 1 2 replacetl with IX I I F K. R. N. Q. I'. W.Y. R or G; ( i2 1 3 I X F:, I F K. R, N. Q. F". W. Y, P. or G: R276 replaced with I X I i. 
repbced with IX F. IF K. R, N, Q. I-. W, Y, P. or G: II2I4 .vs A, Ci, F F. S. T, M. \', N.Q.RW,Y.R orG: N277 replaced with 
replaced with 1). F. A. G. F L. S, T. M. V N. Q. F*. W. Y, P. or D. li, I F K, R. G, 1, F, S. T. M. V. F'. W. Y P. or G: G278 
G:V2 15 replaced with IX li, H. K, R. N.g. F". W.Y. R orG: re-placed with LX li, IF K. R. N. Q. R W. Y. R or G: D279 
1216 re-placc\l with I). F!. I F K. R. N. g. F. W. Y, R orG: g2l 7 replaced with I F K. R. A. G, 1, 1 S.'F M. V. N. g. R W. Y. P. 
replaced wilh 1 >. li, 1 1. K. R. A. G. 1, 1 - S. F, M. V. F*. W. Y, R orG: D2S0 replaced with 1 F K. R. A. G . F F. S. T. M. V, N, 0- 
or G; R2 18 replaced with D, li. .-V G. F I .. S. 'F. M, \: N. g. V. ft. R W.Y. P. orG: 128 1 re-placed with IX li. I F K. R, N. Q, F*. W, 
W. Y, R or C *: K2 1 9 replaced wiih I X I i. A. ( i, F F. S. W M. V, Y. }\ or G: 1-282 re^ilaced with IX F. I F K, R. N. Q. A. G. 1, F. 
N. Q. R W. Y. R or G: K220 replaced with 1 ). I i. A, Ci. 1. F. S. S. F, M. V. P. or C F'2X3 replaced with I ). li. 1 1. K. R. N. g. A. 
T. M.\*. N. Q, I". W.Y. R or C; V221 replaced with U. E. 1 1. K. CM. L. S. l\ M. V. P, or G: G284 replaced with U. F. H. K. R. 
R. N. g. F; W. Y. R or G: 1 1222 rcpbced with D. F, A. G. F I N, Q. R W, Y. P. or G; A285 replacetl with D. K, H. K, R, N. Q, 
S, T. M- V. N. Q. \ . W. Y- p. or C^: V223 rcplnccvl with O. K. I F 65 R W.Y, R or G: F286 replaced with IX K. I F K. R. N. Q. R W. 
K. R, N. g. 1-. W.Y, P. orC:: 1-224 reTlaced with IX IL I F K, R. Y. R or G; K2R7 replaced with IX F, A. Ci, I, F. S, I*. M, V. N, 
N. Q. .A. G, F I.. S. T. M, V. R or G; G225 rvplaccd widi D, F.. Q. R W. Y. R or G: 1 .288 replaced wilh D. P. 1 1. K. R. N, Q. R 
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W. V. V. or C: and/or I JSU rx.'placcd with 1 >. F, K. R. N. Q. 
I*. W. Y. P. or C. Tolynucl col ides encoding tJicse polypepiides 
lire also cnconipiisscd by llic invciiliwi, 1 ho rosnUing Ncu- 
ln»kiix:-alph:i prolL-ins of ihc iiivciilion nuiy be nnilincly 
scTtx-Miod lor Neiimikiiio-alph;i and/or Neuirokiiie-alpliaSV > 
runclional activiiies and/or physical pmpcrlics (such as. for 
example, enhanced ot reduced stability iuld/or solubility J 
described ihroughoiil the specilicatiim and km>\vii in the art. 
Crelerably. Ilic resullinji priUeins of the iiivailion have an 
increased :ui(i/or a decreased Neoirokine-alpha antl/or Neii- m 
irokinc-alphaSV runciional aciiviiy. More prcfenibly, the 
resulting Naiiaikine-alpha and/or Neiitmkine-alpha.SV* priv 
leins oi tlie invention luive more tiian one increased and/or 
deereasai Nenirokine-alph;i and'or Nenirokine-alphaSV* 
funclionai acliv-ity ancl/or physical properly. 

In an additional aiibodinient. Nciiimkinc-alpha polypep- 
tides of ihe invention comprise, or a! tenia lively consist ol* 
more than one amino acid (e.g.. 2. 3. 4. 5. 6. 7. S. y. 10. 15. 20. 
30 and .^0) replaced with ilic suhsliliitetl ainiiM> adds as 
described above (eiiher conservative or noneonscrvalive). 2n 

Replacement ol'amino acid^can also cluuige the selectivity 
of the bindinii ol' a li^and io cell surface a*ceiilors. For 
example. Oslade el al.. S'altirc M\\ :2uU-2(^ 1 1 093) descril>es 
certain innlatitms rcsuhing in scIlvIivl- hiiidin*! of I NI '-alpha 
In only one ol'lhe two known types oi l Nl * receptors. Since ^> 
Neiila)kine-alpha and Neutrokine-alphaSV arc members of 
the IT^F polypeptide family, nivnaiions similar lo those in 
I'NK-alpha are likely lo have similar effects in Neulrokine- 
alpha antl/or Neinrokinc-alphiiSV. 

Sites thai are criitcal liir I iga ml -receptor bimling can also » 
be determined bv slnicmral analysis such as cr\*sliilli/iHion. 

* ^ " 

nuclear mngnciic resonance or pholiwilliniiy lahelinu (Smith 
et al.. J. A/o/. Wuf. 224:Ny»J-^X>4 iVm) and de Vos el al. 
Srit-nrt' 255: >Or»-3l2 ( I W2)). 

Since Ncnilrokine-alpha is a niemher of the I Nl'-rclaied :o 
pnitein family, lo mtKiuIale rather tluin completely eliminale 
funclionai activities (e.g.. bii>logical activities) id' Neii- 
trokiiK'-alplia. nuilatioiis nitiy be mnde in sequences eiKoding 
amino acids in the TNI- conserved (kmiaia i.e.. in positions 
Cily-191 thrxuigh l.eu-284 of I KiS. lA and IB (SHQ 11) 4ii 
NO:2). more preferably in residues within this region which 
are not conserved in all. most or several ni embers of the TNF 
family (e.g.. I NF-alpha. rNI *-beta. I T-beta. and Fas I .igand) 
(see e.g.. I'KIS. 2A. 2M. 2C\ and 21)). By making a specific 
nunation in Neirln.ikine-alpha in the p(.isilion where such a 4.s 
conserved amino acid is typically lound in related TNI 's. the 
NeuiA)kuie-alph:t nuitein will act as an antagonist, thus pos- 
sessing aciivit)' for example, which iiiliibils lymphocyne (e.g.. 
B cell) pn>li feral ion. differential ion. ami/or activation. 
.•\ccx»rdingly. polypeptides of the present invention include >•> 
Neiilrokine-alpha mutants. Such Neulrokine-alpha mutants 
comprise, or alternatively consist of, fragjiients. variants or 
deriviitives of die full-lenglh or prefenibly the extnicellular 
domain of the Naimikine-alpha amino .'*cid sequence shown 
in FIGS- 1 A and I B (SliQ JD NC):2 ). I Polynucleotides cncod- 5.1 
ing the abtive Neiilrokine-alpha mutants are also encom- 
passed by ilic invention. 

Since Neutrokine-alphiiSV is a member of the IT^fl'-related 
prx>tein family, to mixhilate rather than completely elimjiinte 
functional aclivhies (e.g.. biological activities) of Neii- W) 
Irokine-ulphaSV. mutations may be made in scqueiK-es 
encoding amino acids in the TNI* cMnscrved domain, i.e.. in 
positions Cj|y-172 ilmiiigh Leu- 265 of FlCiS. 5A and 5B 
(SHC? ID N(>:1*J). more preferably in rx^sidues within this 
region which are not cimserved in all. most or severdi mem- 6.'* 
bcrs of the TNF family (e.g.. TNF-alpha. TNF-bcta, LT-bcia. 
and Fas Liu^mdJ (see e.g.. FKiS. 2A 2B, 2C and 2D). By 
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nwkiog a .'ipecilic mulalitm in Neuimkine-alpliaSV' in the 
position where such a cvmser\'cxl amino acid is typically found 
in related TNFs, the Neutrokinc-alphaSV* muiein will act as 
an ant:»gonist. thus ptisscssing aciiviiy for example, which 
inhibits lyiiiphfM:\ie (e.g.. B cell) pndifenilion. dilVerenlia- 
tion. and/itr activ^ilion. Accordingly, polypeptides oj* the 
present invention inclitdeNeutrxikine-nlphaSV mutants. .Such 
Neutatkijie-alphaSV mtrtanis comprise, or alternatively con- 
sist of, fragments, variants or derivalives of the fnll-lengili or 
prvlerubly die c.xtntcel hilar domain i>f the Neiitn)kine-al- 
pliii.SV amino acid .sequence s!ii>wn in FRiS. 5.'\ aitd SB (Sf Q 
ID N0:1.^> Polynucleotides encoding lheabt>ve Neum>kine- 
alplvi SV mutmils are also encompassed by the invention. 

in addition, it will be reci>gni'/ed by one of ordin;iry skill in 
the art tkil mutations targeted to a-giv^ns of a Neuln>kine- 
alpha poK-pepiide of ihe invention which encompass the nine- 
teen amino acid residue insertion which is m>l found in the 
Neulrokinc-alphaSV polypeptide scKjuence (i.e.. amino acid 
residues V'al-142 thmugh fys- 160 of the sequence presented 
in F!(;S. lA and IK and in SHQ II) NC):2) may allbct the 
observed funclionai acliviiies (e.g.. biological aciiviiy) of the 
Neulrokine-alpha polypeptide. More speciiiailly. a pailial. 
non-limilinii and non-exclusive list ol such residues of ihe 
Neulnikine-alpha polypeptitle sequence which may be lar- 
lieled for mutation includes the folk)wing amino acid residues 
of the Neulmkine-alphii pt>lypeplide sequence as shown in 
Si:g II) N():2: V.142: f 14.3: Q-144: l)-t45: C-\4<k I.-147: 
Q-I4S: L-14*J: I-I50: A-151: 1)-I.*i2: S-153: 1-1 54: I- L*>5: 
F-l 5r>; T-l .S?; M 5S: Q-l 5'J: and K-ir,0. 

Recombinant DNA lechnoltigy known to those skilletl in 
the art (see. for instance, I )NA shuttling. supra) can boused to 
creale rKivel mutant prxHeins or muleins including single or 
multiple amino acid snbsiiiniioas. deletions, additions or 
liision proteins. Such nnxlilicd polypeptides can show. e.g.. 
enhanced ;»ctivily or incre;ised stability. In addition, they may 
be purified in higher yields and show belter solubility than the 
Ciirrespfmding natural ptilypeplide. at least under certain 
puriltcntion and slonig,e conclilions. 

'I"hus. the invention also eneompa.s.ses NcutmkiiK'-alpha 
and/or Neinaikine-alphaSV derivatives and imalogs lhal have 
one or more amino acid residues deleted, added, or substi- 
tuled lo generate Neuirokine-alplui ajid'ttr Neutn>kiue-al- 
phiiSV pt>Iy peptides ihiii art belter suiied lor expression, 
scale up, dc, in the host cells chosen. For example, cysteine 
residues can be deleted or substituted with ant-(t her amino :icid 
residue in order to eliminiiie disiiliide bridges: N-linked gly- 
cosybiion sites cm be rdtered or eliminated to achieve, tor 
example, expressitm of a homogeneous prtxiuc! th:rt is nn^re 
citsily rucovercxl and purified fmm yeast hosts which are 
known to hypervlycosylale N-linkc*d sites. '\h this end, a 
variely ofamiixi acid substitutions at one or both o f the lirst or 
third aniiiKi acid pt^siiioiis on any one or m(»re <d"ihtf glycit- 
sylation recognition sequences in the Neutn>kine-;)Ipha and* 
or Ncutrt)kinc-alph3SV* polypeptides of the invention, and/or 
an amino iicid deletion at the second position of any one or 
more such recognition sequences will prevent glycosylation 
of ihc NetilRikine-aJpha and/or Neutn)kine-alphaSV at ihe 
modihed tripcpiide !>eqiience (see. e.g.. Miyajimo ei al., 
I:MB0J.5(6):H9.3-I1')7). 

.\ddilit>nally. one or more of the amint) acid residues of ihe 
polypeptides of Ihe invention (e.g.. arginine and lysiiK* resi- 
dues) may be deleted or snbstiniied w-iih another residue lo 
eliminate undc^iretl pn^cessing by pn>teases such as, for 
example, furins or kexins. One possible result of such a inuUi- 
liou is tliai Neiitfukine-alpha polypeptide of the invention is 
nol cleaved and released fanii the cell surface. 
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lu a specific emhodimcni. I nml/or Ar^- 133 ofihc including the iiimieclliihir. iraiismcmbaine and eximcelluhir 

Nculnikine-ulphii sequence shvuvii in SliQ ID NO:2 is dwiia ins of I he p<ilypepi ide encoded by Uic deposited cDN A 

muiaicd to another :imiuo acid residue, or deletcxl ahogether. (A TCC* IX:pt>sii No. 2035 18). the mature st>lublep<.ilypeptide 

t<i prevenl or diminish release of the st^Uible limn nTNcu- cnccnJi-tl by the deptisiled cDN.A. ihc extniccllular domain 

Irokiiie-alphn Ironi cx'Ils expressing NeutRikiiie-alplvi. In a ^ minus tin? ininicelhilnr and transmembrane domiiins oTihe 

more specific embodiment. Lys- 1 32 ol' the Neutrokine-alpha pnHein. ilx.* complete polypeplideol KIGS. 5A and 5B (:uiiino 

sequence shown in S1:Q ID NO:2 is nuitaicd to .'\b-132. In acid rL*sidnes 1-266 of SHQ 10 NO: 19). (he extracellular 

another, nonexclusive specific embtidinieiu. Aru- 133 of the domain of I*IGS. 5A and SB (amino acid resiihies 73-266 of 

Neiita>kine-alpliii sequence shown in SIvQ 11) NO;2 is SI -Q If) NO: 19) minus the intracellular and tnuismembrxme 

niuialed to Ala- 133. I hcse mul:ite<I pn>teins. antl/or poly- i * tlomains. as well as pt>lypeptides which have at leiisl S0%. 

nucleoiides enciKling these pnMeins have uses such as, for K5%, 9W'osiniibrity, more preferably at least 95% similarity, 

example, in ex vivo thentpy (.>r gene I herapy. to engineer cells and .still more preferably al let'i.st 96%. 97%. 98% or 99% 

expressing a Neutrokine-alpha polypeptide that is retained on similarity lo tlnvse described above. Polynucleotides encod- 

ihe surface of llic engineered cells. ing these pulypeplicles are also eiKonip;is.se(} by tlx.* invention. 

hi a specific embodiment. ('ys-U6 of the Neutrnkine- i-> i'urllier polypeptides of the present invention include 

alpha sequence sKiwn in SHQ II ) NO:2 is imilaled to another polypeptides at least SW'ti, or ai lca.st 85% identical, more 

amino acid residue, or deleted altogether, for e.vunplc. to aid prelerably at least 90% or 95% ident ical . slil I more preferably 

pre\*eming or diminishing oligomeri'/aliim i»f (he nmtani al le;isl 96%. 97%, 98%or99*J'& identical to the polypeptide 

Neutnikine-alpha polypeplide when cxpresscil in a expres- encoded by the deposited cl>NA (.VfCC IX:pt>sit No. 97768) 

sion system (es.semially as de.sxribetl in l-;xample 1). In a ortothei-Milypeplideofl-IGS. lAand IB(Sr.OIONO:2).and 

specific embt>dimenl. C'ys-146 is repliiced with a Serine also include portions of such pt>lypeptides with at least 30 

amino acid residue. l\>K*peplides enciKling tliese poly pep- amino acids and mtirv preferably at least .SO amino acids, 

tides are al.sti encompasseti by the invention. Pulynueletitides enaxling I hesept)ly peptides a re also encoiu- 

lu another specific embtxlimcnt. C ys-232 of the Ncii- passetl by the invc*mion. 

u-okiixj-alpha sequence shown iii SH(J ll.> NC^:2 is nunaied lo l urtlx-r polypeptides of ihe present invention include 

another amino acid residue, or deleted altogether, for polypeptides al least 80%. or at least 85% identic-al. more 

ex;miple. lo aid preventing or diniinishijig oligiMiieriziitiiMi of prelerably at least 90'!'o or 95% identical, still ninre preferably 

the nnilant Nciitrokinc-alpha poly|>cptide when expressed in at least 96%. 98% or 9TO iik:ntical to the pt>lypeplide 

a expression .system (essentially a> descrihetl in I sample I ). encoded by ihedc7>osi(edcl )N.\ (.'VK '( ' I >ep<isit No. 20.'^5 1 8) 

In a specific embixliment. rys-232 is replacetl w iih a .Serine -k tir to the polypepti<le of TIC iS. 5.A ami SB (Sl'.Q ID NO: 1 9). 

amino acid residue. Polypeptide.^ eiK*t>ding these po!y|vp- and also include piirliiMis of such polypeptides withal least 30 

tides are a Isti encompassed by the inveniion. amino acids and more preferably at least 50 amino acids. 

In yet aiuilhcr specific enihodinient. ( Vs-245 of the Nen- I'olyiniclcotides enctxJing Iheseptilypcptidc^sarealso encom- 

irokiiK'-alpha sequence shown in Sh*(J II ) NO: 2 is mutated lo passed by the invention. 

anolher aniiiK^ acid residue, or dclei*.'d alu^geiher for "••^ I iy "% similarity'* liir ivvo poKpepl ides is intended a simi- 
example, to aid preventing or diminishing oligomeri/atiim of larily sa^re prinJuced by comparing ihc amino acid sequences 
the mutant Neutn^kine -alpha pt'^ly pep tide w hen expiessetl in of the twi> polypeplides using the 1 ) est lit pn>gram (Wisconsin 
a expression .system (essenlially as describevl in l^xaEuple I ). Scxiuence .Analysis I*ackage. Version 8 for Unix. Genetics 
hi a specific emhtxiimenl. ("ys-245 is rephictxt wiih a Serine ('(^nipiiter (imup. University Resc'irch l*ark. 575 Science 
amino acid residue. Polypeptides eiKtuling these polypep- 4ti Drive. M;Kiison. Wis. 5371 1) and the default settings for 
tides are also encompassed by the invention. delcniiining similarity. Ik^tfil uses the local homology algo- 
*l"hc polypeptides of the present inveniion are preferably rithm of Smilh and Waterman (.Advances in .Applied Math- 
provided in an isolated form, and preferjbly are substantially ematics 2:482-489. 198 1 ) lo find the best segment of similar- 
purified. .A avombinanlly produced version t>f the Neu- iiy hciwcen two sequeiKvs. 

irokiix;-alpha and'or Neutrokine-alphaSV" polypeptides can 4% By a pi^lypeptide having an amino acid sequence al Iciist. 

be substamially puri lied by the one-step met htxl described in lor example. 95% "identical" lo a reference amino iicid 

Smith and Johnson. (Jifuc 67:3 1 -40 ( I V8S). sequence of a Neutrt>kine-alpha and'or Neulrokinc-alphaSV 

llie polypeptides of the present inveniion include the com- polypeplide is intended lhal the amini> acid sequence of Ihe 
plele polypeptide enciwled by the deposited cONA (Af('<' pt>Iy pep title is tdetilieiil n> the ruferetjee seqiiciiee except lli at 
l>eposit No, 97768) including ihc intr:tcellular. iransmeni- ^<« tlie polypeptide sequence may include up to fiveamiiKi acid 
bra ne a rtd exl race 1 1 u lar doma i ns o f 1 1 le p^i I y pep tide enci kJcU a I teni I i ons per each 1 00 a m i no ac ids o f the re fereiK e am i no 
by the deposited cDN.A. the tnaUire stiluhle ptiK'peptide acid of the Neutrokine-alpha and/or Neulrv>kine-aIphaSV 
encoded by the deposited cDNA. the exir.icettular diHuain polypeptide. In «il her words, to obtain a poly peptide having iui 
minus the ininicellular and transmembrane <loinains of the amino acid sequence at least 95% identical lo a reference 
pmtcin, Ihe complete pohpeptideof I'iCiS. !.A and IBfamirKi 5.^ amino acid sequence, up lo .S%of the :imino acid residues in 
acid residues 1-285 of SlIQ ID NO:2), the maiuie soluble the reference sequence may be deleted or subsiiiuicd wiih 
polypeptide of l-KiS. I.A and IB (amino acids 1.34-285 of another amino acid, or a number of amirw acids up to 5% of 
SHQ II) NO:2). the extracellular domain of I'KiS. I.A and IB ihclolal amino acid residues in the reference sequence may be 
(amino acid rcsidues 73-285 of SUQ ID NO: 2) minus the inserted into the reference sequence. These a Itcrat ions ol" the 
tntnicellular and t ran smembniiie domains, as well as o" reference sequence may oc^cur at the amino or carboxy lermi- 
po I y pep tides which have al least SO^'u. 85%. 90')'u similarity. nal posititins of the reference amino acid sequence or any- 
more preferably ai least 95% similarity, and still more pref- where between ihose lemiinal posi lions, interspersed cither 
erably at least 96%. 97%, 98% or ^>^>^/n similarity lo those individually among residues in the reference sequence or in 
described above. Polynuclecj tides enccKling these polypep- one or more contiguous groups wilhin the reference 
I ides are also encompassed by ihe invention. 65 sequence. 

Tlie polypepi ides of the present invent ion a Iso include the .\s a practi ca 1 mat ler. whcihcr any pa rt icular polypcpudc is 

complete polypeptide encoded by the depi>siied cDNA at least 80%, 85%. 90%, 95%, 96%. 97%. 98% or 99% 
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idenlical to. lor insUince, the nmino acid scqiioncc shtwn in 
l-IGS. lA and 113 (SHQ li) N():2). ihc ;iniim> acid sequence 
ciiciidcd hy (he dept>siied cDNA clone HNKDUI5 (A'I'CC* 
Acctssiun No, y776.S). i>r frjiyiienls iherwir or. fnr nisKtncc. 
10 ihe ajiiinti acid sequence shown in FJCiS. 5A and SB {S\iQ 
10 NO: 19). the amino acid sequence encoded by the depos- 
ited cDNAc kmc nni*Mr5 2 (ATCC Accession No. 203518). 
or fragments ihercv)r. uin be dcleniiincd eonvciii tonally using 
known conipuler pro»irains such the Hesllil pri^grnni (Wis- 
consin Sequence .\Jl^llysis Packaiic. Version 8 lor Unix, 
(ieneiics Conipuier Ciroup. University Research Park. 575 
ScieiK-e Drive, Madison. Wis. 537 1 J ). When iisinji Besllil or 
any other sequence ati^unent prx>yxcun to dclenntne whether 
a particuUtr sequence is, I'or instance. 95% i<.tenlical ii> a 
ivrereiice sequence according to the present invention, the 
piinuneters are set. oJ' course, such that tlie percentage ol" 
identiiy is calculated over the hi II length of I he reference 
amino itcid sequence, and that gaps in honioKkgy of up to 5% 
of the total number oranilito acid residues .ui the rererence 
sequence are allowed. 

In a specific emboduiient. the identity between a reference 
(query) sequence (a sequence ol tlie present invention) and a 
sub jecl sequence, also ret'crncd to as a global sequence align- 
ment, is delennine^i using the l-.\S'l'l)li computer pri>grani 
biised on the algorillun of Bnnlag ci al. (Conip. .\pp- Binsci. 
6:237-245 (1990)). Prcfcrrcd parameters used in a FAS TUB 
amino acid aligtuneni arc: Matri.x-1*AM 0. k-iuple^2. Mis- 
match Penally- 1, Joining Penally " 20. Kandomi/aliontinuip 
1 englh 0, ( 'utolV Score -I. Windi>w Si/e- sequence length. 
(iap1>en;ilty-5,(:;ap5;i/ePen;ilty 0.05. Window.Si/e 5(K)or 
the lenglh of the subject amino acid sequence, whichever is 
skmer. .Aceiirding to litis embodinietii. if the suhjeci 
sequence is shorter than the quer\' sequence due to N- or 
C-iemiina! deletions, not because of interiwl deletions, a 
manual coraxiinn is made to Uk results to take into consid- 
eralion the fact lluit Ihe lv\S1*F)l^ program dixrs not acciHinl 
for N- and C'-tenninal trunaitions of the subjecl sequence 
when calculating global percent ideniiiy, I'or subject 
sequences tnuicate*i ai the N- ;ind C~-lemiini. relative lo the 
query sequence, the percent identiiy is conrecied by calculat- 
ing the number of residues of the query sequence lluu are N- 
and C-tcmiinal of the subjecl sequence, which are not 
matchcd'aligned with a corresporxling subjecl residue, as a 
percent nt the trtal ba.ses oi'ihe qik-*ry sequence. A determi- 
nation of wheiher a arsithie is nfiaichcd/aligned is ddcmiincd 
by results of the lASTDB .sequence alignment. This percent- 
age is then subtracted from the pejcenl identity, calculated by 
the abt)ve F.ASTDB pn)gnim using the specified parameters, 
to arrive at a final percent identity score. I*his iiml perccnil 
identiiy score is wliat is used for the purposes of this cm bod i - 
mem. Only residues to the N- and C-icnnini of the subjecl 
sequence, which are run malchcxi/alignc^l wiih the qi»er\' 
.sequence, are ctmsidered for Ihe purposes of maimally ad just - 
ing il^ percent identity score. That is. only query residue 
positions outside I lie Ibrthesl N- and C-lemiinal residues of 
the subject sequence. I or example, a 90 amiito acid residue 
subject sequence is aligned with a 100 residue query 
sequc*uce to del en nine percent identiiy. Mie deletion iKcurs al 
ihe N-icrminus of the suhjeci sequence and ilierefore. the 
F.XSTl^B aligitmem dix.'s not sht>w a matching/alignment id 
ihe first 10 residues ai ihe N-temiinus. Hie 10 unpaired resi- 
dues represent 1 O^oof ihe sequence (number ot* residues a I Ihe 
N- and C*-tennini noi niaidied/ total number of residues in ihe 
query sequence) so 10% is subtracted from ihe percent iden- 
tity score CO leu la led by the PASTDB paignmi. If the remain- 
ing 90 residues w ere perfectly maichcd the final percent iden- 
tity would be In amuher example, a 90 residue subject 



sequence is ct>mpared with a 100 residue query sequence. 
Hiis lime Ihe deletions are internal deletions so there are no 
residues at the N- or C -termini of the subject sequence which 
are not matched/aligned with ihequcTy. In this case the pcr- 

% cent identiiy calculaietl by F.ASTDB is no\ manually a^r- 
rccted. Once again, only residue positions outside tlx? N- and 
(.'-terminal ends of ihe subject sequence, as displayed in the 
lv\S'f DB alignmeni. which 3TC mil malched'aligned wilh Ihe 
query sequence arc manually corrected Ibr. No olher manual 

pi corrections are iiUKie li>r the purposes of this cmhodimenl. 
I he polypeptides tW" ihe present invention have uses that 
include, but arc nol limited to. as a molcx;uUir weiglil ntiirker 
on SDS-P.-Hi!'! gels or on molecular .sieve gel liltnitioii col- 
umns nsing methods well ku(»wn to tho.se skilled in llieart. 

!:> A{!i!ilion;dIy. asdescribcxl in detail below, ihe pt^Iypc^plidesof 
the present invention have uses that include, bul are not liiu- 
iied to. to raise polyckinal and monocbnal antibodies, which 
arc use till in as-'snys for deiecling Neulrokirw -alpha and/or 
Neuirokine-alphaSV polypeptide expression :ts described 
below or as agonists and antagonists capjibic of enlumcing or 
inhibiting Neuimkine-alplui and'or Neuirokinc-alphaSV 
fimciion. Ilie polypeptides of the inveniiv>n also have ihera- 
peutic uses as descrikxl lierein. Further, such polypeptides 
can be used in the yeast two-liybriil .sysicin lo "capture" 

.•^ Neutrokine-alplui and^or Neuirokine-alpluiSV" binding pn>- 
icins which are also candidate agonists and antagonists 
according to I he present invention, llie yeast two hybrid 
system is described in Fields and Stmg. Nature .^40:245-246 
(19S9). 

1 ransgenies ami "Kmx:k-Ouls" 

t he p^)!ypc-plidcs of the inveiilion can also be expressed in 
transgenic animals.. Animals of any species, including, bul not 
limited lo. mice. rats, mbbils. ItamsterN, guinea pigs. pigs. 
micn>-pigs.gtKils. shcvp.c*>w sand non-human primates, e.g.. 
baboons, monkeys, and ehimpanzcxis may be ustxl to geneniie 
transgenic aninuils. In a s pec i lie embodiment, iccluiiqucs 
ilescrihed herein or otherwise known in the art. are used to 
express polypeptides of ihe invention in hiniKuis. :ls p;irt of a 
gene ihempy pn^locol. 

411 .Any teclmique kni>wn in ihe art may be used to introduce 
the transgeiK* (i.e.. polynuciei>lides of lite invention) into 
animals to prtxiuce the founder lines of transgenic animals. 
Such leclmiques include, bul ;ire nol limited lo. pmnuclear 
microinjc*clion (^^llerson. et al., .4/ff*L hlirmhtftL BitUt'cbnal. 

4^ 40:691-698 (1W4): (an-er et al.. Biotechnology (NA') 
11:1263-1270 (1903): Wright el al.. Bioteciinology (m') 
9:830-834 (1991 ): and 1 loppc et al.. U.S. I*ai. No. 4.873.1 91 
(19S9»; retrovirus mediated geiic transfer into genu lines 
(Van dcr Pullen cl al.. IVoc. Nail. Acad. Sci., USA X2:614K- 

>u 6152 (1985)). bla.siix:ysts or embr>'os: gene targeling in 
embryonic stem cells Clliompsim el al.. Cell 56:313-321 
(1989)): eleciroptiration of cells or embryos (I o, 1983. Mol 
< ell. Biol. 3:1803-1814 (1983)); inlmduction of tlx: poly- 
noelaiiidesofthe iiiveniion using a gene gun (sec. e.g.. U Inter 

5.-; el al.. Science 259:1745 (1993): introducing nucleic acid 
consiaicts inio embryonic pleuripoleni stem cells and inuis- 
ferring the stem cells back into the blast oc>'st: and sperm - 
meilialc\i gene transfer (Favilriino et al.. (.'ell 57:717-723 
(1989): eic. I'or a review of such techniques, see Gordon, 

61* "1 ransgenic .-Vninials." Intl. Rev. Cytol. i 15: 171-229 (1989), 
which is intxirporaied by reference herein in its aitirciy. Sec 
also. U.S. Pat. No. 5.464.7(^4 (Capcxchi. el aL. Ptisiiive- 
Negalive Seleciion MciIhkIs ;ind Vccion;); U.S. P*al. No. 
5.631.153 (Capcxichi. d al., (ells and Non-Humnn Ognn- 

(i> isms Coniaining Predetemiined Genomic Modilicalions and 
Posiiive-Negaiive Selection Nfeihtnls and Vectors for Making 
Same): U.S. Pat. No. 4.736.866 (I .eder, el al,. Transgenic 
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Noii-I Iiimmi Aninntls): rrnd U.S. Tai. No. 4,X7."t. 1 9 1 ( Wagnor 
cl aL. (icnclti: rrdnsromuilion of Zygotes); each i>r which is 
Iiercby incorpomlcd by rcfcrciicc in ils onlinMy. 

Any techiiiqiH; known in ihc ail may be used lo pnxluce 
tniasjieiiic clones conuiining polynucieol i<Ies of the inven- .-^ 
lion, for example, nuclear transfer inioenuclcaicd oocytes of 
DUClci troiii cuhurcd embryonic, felal, or adult cells induced 
lo quiescence (C ampdl et al., Nauire 3X0:64-66 ( 1 996); Wil- 
mut ei al.. Naiure ."^SSrSlO-SL"^ (I W7)). 

Ilie present invent itm pnivides for transgenic animals that ft 
carry the ininsgene in all their cells, as u cH as animals which 
carrv' ihetransiiene in stnne. but no! all their cells, i.e.. mosaic 
i>r eliiniehc aainuils. The transgenc may Ix* inteiunied as a 
sin^,le irjn.sjjcneor ;ls multiple copies such as in c<mcaUuners. 
e.g.. head -to -head tandems or head -to-tail (andems. The 15 
traiisgene may also be .selectively iniRuKiccd into and acii- 
vaietl in a poniculor ccJI type by following, for e.vnnple. the 
leaching i>ri.asko el al. (Lasko ct al.. Proc. Natl. .Acad. Sci. 
IJS.A S9:6232-62.'^6 (1992)). ITie regitlaloo' sequences 
rcquiivd for such a ccll-iype specific aciivmion will depend :n 
iiptm the particular coll i>'pc of inieresi, and will be apparent 
to those of .skill in the art. When it is desiivd thai the ptily- 
nuclc\>tide iransgene be jnlc*grated into the chromosomal site 
of the encUigcTioiis gcitc. gene targeting is prelerred. Urielly. 
when such a icx:Imique is to be utilixcxi. vtvtors containing 2.'i 
some nuck>>tide seqiie:icc*s homologous lo the endojienoiis 
gene are designed for the piirpv>se of integrating, v ia lioniolo- 
gous rcvombiiKilion with ehrxunosomal sequences, into and 
di.snipling the luitctiim <if the micletilide sequence of the 
emlngenoiis gc^iic. fhe transgene may alsti be selectively 
inln>ducetl in!o a particular cell type, ihus inaclivating the 
endi^genous gene in only that cell lype. by following, for 
example, ilie leaching of On el al. (Ciu et al.. Science 265: 
KB- H)6 ( 1994 )). file reguIator>' sequences required for such 
a cell-type S(veific inaelivalioii will depend upt^n the p;triicu- :o 
hir evil type of interest, and will be appaa'nt to those of skill 
in the arl. In addition lo expressing the polypeptide of the 
present invention in a ubiquitous or tissue specific manner in 
tmnspenic animals, it would also be ruuline tiirone skilled in 
the art to generate const r\»cts which regulate expression of the 411 
polypeptide by a variely of othcT means (for example, devel- 
opnienlolly or clKniiically regulated expression). 

Once tniusgcnic animals have been gcncnitcd. the expres- 
sion of the rea^mbinant gene may be assayed utilizing stan- 
dard techniques. Initial screening may be iK:ci>iTiplished by a> 
Southern blol analysis or PCR techniques lo analyze animal 
tissues to vcriiy tliat integration of tlx: transgene has takai 
place. J "he level of mKN.A expression of the transgene in the 
tissues of the tnut^genie animals may also be asses.sed using 
techniques which include, but are nt^t limited lo. Northern 
blot analysis of tissue samples obtained from the animal, in 
silu liybridi/ation analysis, reverse traiiscriplosc-I*CR (n- 
l*('R); and laqMan 1*C'R. Samples of transgenic gene-ex- 
pressing tissue may also be evaluated immunocyuichemjcally 
or immunohisiocheniically using anlibtHlies spocilic for ihc 55 
transgene prixlucl. 

Once the founder aiiinials are produced, they may be bred, 
inbred, outhred. or cni.ssbred lo pn)duee colonit^ of the par- 
ticular animal. l*xainplesofsuch breeding strategies inchide, 
but are not limited 10: outbreeding of founder animals with (^t 
more than one inicgmtion site in order to establish separate 
lines: inbrvnxling of sepaxnlc tiucs in order to paxliicc com- 
ptuind transgenics tluil express the transgene at higlicT le\'els 
bee^-iuse of t\\e elfccis of additive expression of each trans- 
gene; crossing o f hetcroTygous transgenic animals to produce 65 
animals honioz\'gous for a given integral ton site in order to 
both augment exprirssion and eliminate the need for screening 
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of animals by OUA analysis: cri>ssing of separate homozy- 
gous lines to pn>ditce compt>und hetenv/ygous or hr.imt>z\'- 
gous linc*s: brx.H.\ling to place the transgene on a distinct b;tck- 
grouiul iIkiI is appnipriate liir an ex peri men! a I model of 
interest: and bret\lina of irauscenic animals Co other anim:ils 
bearing a distinct transgene orkntxkout mutation. 

fnmsgenic and *'knock-oul" aninuils of the invention have 
uses which include, hut are nol limit eil lo. animal model 
systems useful in elaborating the biological funciionof Neu- 
trokine -alpha ami/or Neutrokine-alpha.S\" poiypepiides. 
siud> ing conditions and'i>r disorders ai»$i")ciated with aberranl 
Neuirtikine-alpha and.'or Neuta>kine-alphaSV expression, 
and in screening for compounds elTective in ameliorating 
such eondiliiuis and/or disorilers. 

In lunher embixlimcnts i^f tlx* invention, cells that are 
genetically enginet'red lo express the ptdypeplides of the 
invention, or alternatively, that aregeiK'ticjlly en^iineeretl not 
to express the polypeptides ol lhe inventii)n (e.g.. knockouts) 
are administered to a p.'ttiLiil in vivo. Such cells may be 
obtained Ihim tlie patient (i.e.. animal, including hunuui) or 
an Ml IC conipaiible dom»r and can include, bui are noi lim- 
ited to libn-^blasls. Ixu>e marrow cells, bkxxl cells (e.g.. lym- 
phocytes), adipocytes, muscle cells, endothelial cells etc. f he 
cells are Lieneiically engineered in vitn) using rec*>mbimnl 
DNA itx^hniqiies to ininxhrce the coding sequence of 
poly[H:p[idesof the invenii*>n into the cells, or alternatively, lo 
disrupt ihe coding seqtience and'or endogenous reguIator\- 
sequence a.ssoci:iied with the polypeptides of the invention, 
e.g.. by trans<iuclioii (iisinii viral vecuin*. and prefenihly vec- 
tors lliat integrate ihe (ransgaie into ihe cx»ll genome) or 
translection procedures, inciuding. but not limited 10. the use 
i>f plasmids. cosmids. ^'A("s. naked DN.\. electJX>ponition. 
liptisoines. etc. I he aidinu sequence oi the juilypepiides of 
the invention can be placLtl under the control of a stn>ng 
ctMistituiive or imlucible prtinmicr or pnimolcr/enhanccr li> 
achieve e.Kpressit^n. and prelc-rably scvretion. of the p^dypep- 
tides ol'the inveiuion. 1 he cngiutx-red cells w hich express and 
pretenibly secrete the polypeptides o\' Ihe invention can be 
intnHluced into ihe patient sysiemically. e.g.. in the circula- 
tion, or intniperiloneally. 

.\hema lively, the cells can be incorponiled into a matrix 
and implanted in the K)dy. e.g., genetically engineered libm- 
blasls can be implanted as p;irt of a skin gnift: genetically 
engineered endothelial cells can be inipkinte<l as part of a 
lymphat ic or vascular gni ft. (See. for example, .ViKJcnson cl al . 
U.S. rat. No. .S.399..^49: and Mulligan & Wilson. Uii. I*at. 
No. 5.460.959 eadi of wliich is incx)rpi>nitL-d by reference 
herein in its eutirciy). 

When ihe cells to be CKhninisteretl are non-aiiiotogtnts or 
non-Ml K* compalible cells, they can be administered using 
well kiK>w n lecliniques which prevent tlic development of a 
host immune response againsl Ihe ininxluced cells, l-'or 
example. Ihe cells may be introducc^l in an encapsulated Tonn 
which, while allowing for an exchange of ciHUpiments with 
iIk" inunediate exinicellubr envimnnieiu. does nol allow the 
inir^xJuced cells lo be rec-i>gni/ed by Ihe liost immune s> siem. 
Aniibiidies 

I 'urther polypeptides of the invention relate lo anlibixlies 
and I -cell nniigen receptors (TCR) which immiM«»specili- 
c ally bind a polypeptide, polypeptide fragment, or variant of 
SI'Q II) N():2 and/or SI-:Q 11> NO:I9. and'or an epitope, of 
the present invention (as delcmiiiied by immunoassays wcJI 
kixiwn in the art for assiiying specific ajilibody-antigcni bind- 
ing). ."Vniibodies of ihe invention inchide. but are not limited 
to, polyclonal, momxlonal. muliispeciHc. human. humanizcxJ 
or chimeric antibodies, single chain antibodies. Fab frag- 
ments. I'(ab') fragiTienis. I'ngnienis produced by a Fab 
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cxpR*ssion libnir>'. anii-idioiypic (:imi-I<J) ;nilibiKJk.'s (includ- 
inu.c.g-.;mli-ki nniibixJies loiinlibtxiicsorihc invention), and 
cpilopo-bitidinu I'ruiinicnis ol' any oi' the alxwe. The tenn 
"antihtHly." as used herein, relcrs to iniMiiintt^U>hii)in mol- 
ecules ami imnui no logically aciive portions of immiinoglo- 
bulin molecules, i.e.. molecules that contain an antigen bind- 
ing site that immimospeci lie ally biiuis an antigen. Jlie 
immunoglobulin molecules of the invention can be of any 
type (e.g.. IgCi. Ijilv. JgM. !gl). IgA atid IgV). class (e.g.. 
Ig(il. Ig(;2. Ig(i^. \}L<iA, Ig.AI and I^A2) or subclass of ut 
inn nuno globulin molecule. Immunoglobulins may have both 
a hciivy and light chain. An array oflgCi. Igl*. IgM. Igl ). Ig.^. 
and IgY lieavy choins may be piiired with a tight diain itl'lhe 
kappa i>r lambda Tonus. 

Mosi preferably ihe antibodies are human antigen- binding i i 
antibody rniginenls oflhe present invention and include, but 
are itoi limiti*d to. I 'ab. I'ab' and r(iib*)2. I'd. single-chain Fvs 
(scl"v). single -chain anlibixlies. disnllide- linked l-vs (sdFv) 
ami fnignients comprising cithern Vt. or VI I domain. .Anti- 
gen-binding anlibixly iVagnients. including single-chain ami- :ii 
bodies, may comprise the variable R'gionfs) alone or in com- 
bination with the entirely or a pi>rtion ol'the tollowing: hinge 
region. C Ml. C112. and ClI.^ domains. .A1m> included in the 
invent iim are a i it igeii- binding Ihiginenls a 1st) comprising any 
comhiiwlion of v;iriable regii>n(s) with a hinge region. CM 1 . 75 
( 'H2. and CI 13 domains. The antibt)dies t^flhe invention may 
be Trxim anv animal t.>ri*jin incliidinii birds and mammals. 
l*rererably. the anlibotlies are human, nnirinete.g.. nnubieand 
rat). donke\-. ship mbbil. goal, guinea pig. camel, hnrse. or 
chicken. .Vs nseil herein. "lumu»r' antibtxlics include aiiti- 
bodies having the amino acid sequtiKx* ol a huuKin immuno- 
ulubulin and include inilihodies isoiatcxi i'vom human immu- 
noglohulin libnines or iVtim animals transgenic lor oho or 
moa' human immnnoglnhulin and thai do not ex pre.'is endog- 
enous inununoglobulins. as described infra ;iikI. lor example .'5 
in. U,S. l*al. No. .^y.^*J,.^98 by Kuclierbpati et al. 

Hie anlibiidiesitrihe present invention may be moiwsjv- 
cihc. bispecilic. trispecilic tirul grealer mill tispcvi lie ity. Mul- 
lispecilic antilx>dies ntay be specific rordilVerent epitopes of 
a poKjieplidc oflhe present invention or may be specilic for 4tt 
both 0 polypeptide t>f ilie present invention as well as for a 
heterologous epilojx:. such :is :i heteri>log^>us pttlypeptidc or 
solid support materia I. See. e.g.. KT publications W) 
i^/ 1 77 1 W( ) y2./OKS()2; W( >«J 1/003M): WO 92/0.57t)3: Tutt. 
el a!.. .1. Immunol. 147:60-69 (1991): U.S. Pai. Nos. 4.474, 4.> 
K93: 4.714.6K1: 4.925/>48i 5.573.920: 5.601.819: Kostelny 
eial . J. Immunol. 148:1547-155.^(1992). 

,\nti bodies oflhe present invention may be tleseribed or 
specifietl in teniis oil he epiu>pc(s) or portitinfs) oTa polypep- 
tide o f I he p resem i n ven t i on wh i ch t h ey reci >gni /e or speci I i - <\ i 
trally bind. I he epiiope(s) f»r polypeptide portioafs) may be 
spcx:iIiL"d as descrilx.'d herein, e.g., by N-lemiinal and C-ter- 
mituil posit iims. by si/e in cimligut)us amino ncid residues, or 
listed in the Tables ond figures, .\jitibtxiies which speci 1 teal ly 
b ! ntl any epi ! ope t>r po ly pep I ide o 1" t he p resent i i ivcnt io n may 5 5 
als*> be excluded. 'ITierefore. the present invention includes 
aniibtidies that specilicaJly bind polypeptides of the prescitt 
invention, and allows lor the exclusion oflhe siune. 

in specilic enibi^dimems. antibtxiies of the invcMiiion bind 
to polypeptides comprising i*hc-ll5 lo Leu- 1 47. lie- 1 50 lo 6«.i 
Tyr-16.3. Ser-171 to rhc-194. GIu-223 lo Tyr-246. and Ser- 
27 1 to F11C-27R oflhe amino itcid sequence of .Sl-Q H > NO: 2. 
In aiinther specilic einhoditneut. unlihodies oflhe iuventtori 
bind to polypeptides consisting of Phe-1 15 to I .eu-I47. Ilc- 
150to Tyr-163. Ser-171 to l>tie- 194. Glu -2 2 3 to Tyr-246. and 6.^ 
Scr-271 to Phe-278 of the amino acid sequence of Sl!Q ID 
NO: 2. In a preferred cMnbodimeiil, anliKxIies oflhe invention 
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bind to a polypeptide ciunprisiDg Cihi-223 to 'iyr-246 of SHQ 
ID N():2. In aru>lher prefcTred enibodimeiil. iuuibixlies oflhe 
invention bind to a polypeptide consisting of CpIu-223 to 
'Iyr-246 of SHQ II) NO:2. In a more prelerred embiKliment, 
omibodies oflhe inveiUion bind loa piily-pepiitle consisting of 
rMK--Z30 to .Asn-242 of Si-:Q ll> NO:2. hi further preferred, 
nonexclusix'e embi>d intents, the antibodies of the invention 
inhibit one or nwre biologicnl activities of Neulr*>kine-alpha 
aiKl'or Neitlrokine-alpluiSV polypeptides of the invention 
ihmngh spcxniic binding. In in ore preferred embtxiiments. ihe 
antibody of the invention inhibits Neu1a)kiiie-alpha- :md;or 
Neuimkine-alphaSV-mediated I) cell proliferdlion. 

.\nii bodies of the present invention may also be described 
orspcvilied in terms of Iheircniss-reaclivity. AulibtKiies lhal 
do not bind any othcT analog, ortholog, or liomokig of a 
pol>7»eptide oflhe present invention arc included. .Antibodies 
that bind polypeptides with at least 95%, at least Oif'/o, at least 
85%. al least 80%. at least 75%. at least 70%. at least 65%. at 
least «r/o, at least 55%. and at least 5(^^^ identity (;is calcu- 
lated using methtxls known in the art and described herein) to 
a polypeptide of Ihe present invcuiion arc also included in the 
parent invciuiixi. In specilic embixliments, antibodies of the 
present invention cross-react with nmrinc. ral nnd/'or rabbit 
ht»mi)h>gs of human proteins and Ihe correspoiKling epitopes 
thereof. Antibodies lliat do not bind poly peptides with less 
than 95%.. less than 90"/o. less than 85%. loss than 80%. less 
than 75%. less than 70%. less lhan 65%. less than less 
than 55%. and less than 50% identity (as Ciilculated using 
methods known in ihe art and describc^d herein) to:t polypep- 
tide of the pre.sent invention are also inchKlecl in (he present 
invention. In a speci He cmb<xJimeni, die ahinv-described 
cniss-rcacliviiy is with lespect to any single specific anligenic 
or immunogenic polypeptide, or combinaliitn{s) 012. 3, 4, 5, 
or more of the specific anligenic and/or ininmnogenic 
polypeptides disclosed hcR'in. Further includcnl in the present 
invention are antibodies which bind polypeptides eiicixkxl by 
polynucleotides which hybridi/e to a polymn:lev>lide oflhe 
pieseni invention uiKlcr hybridiz;nion condiiions (as 
ckscribcxl herein). .-Vniibodies of the present invention may 
afso be dcscrihc<l or specilicxi in icnns of their binding a Ifmiiy 
lo a polypeptide of the invention. Prefcnvd bitKling allinilies 
include those with a di.ssociation constant or Kd less than 
5x10"' M, 10-'' M. 5x10-" M, 10-''M.5xlO-' M. lO' M. 
5x10-*' M, 10-*" M,5xlO-'^M, lO-^'M. 5x10-"' M, Ur'^M, 
5x10-*' M. 10-" M..^xlO-'-M, 10-'- M. .5x10-" M. IQ-" 
.M, 5xlO-*-*M. 10'-*M,5xlO M.orlO'^M. 

I "he invention also provides antibodies lhal ci»nipeii lively 
inhibil binding of an antibixJy to an epitope of the invention as 
determined by any melhixl knmvn in ihe art I or determining 
ciun pel i live binding, lor example, the inmiunoassays 
dc*scTibed herein. In preferred embodimems. the antibody 
cunipeti lively inhibits biixling to the epitope by at least 95%. 
a I least ';0"^, at leasi 85%. a I least 80%. al Icist 7.5%. a I least 
nr/iu :il lexst 60%. oral least ,50%. 

.'\ntibodics of the present invention may act as agonists or 
antagonists of the pol>-peptides oflhe present invention. For 
exai^iplc. the present invention includes antibodies which 
disrupt tlie receptor/ligaiKl interactions with the polypeptides 
oflhe invention either partially or fully. Preferably, antibodies 
of the present invention bind an anligenic epiti>pe disclosed 
hcTcin. or a portion therevif. llie invention features bi»ih 
receptor-specific antibixlies and ligand -speci lie aniibodies. 
fhe invention also features rtceptor-specihc antihcxlies 
which do not prevent lig;ind binding but pre\*ent rvcepior 
activation. Receptor activation (i.e., signaling) may be deter- 
mined by techniques described herein or otherw ise kiiofwn in 
the art. l-or example, receptor activation can be detemiined by 
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dtrtecling ihe phosphoniaiion (c.ji.. lymsiiK* orscrincAhreiv 
ninc) of iIk' rcccpuir i>r ils suhstnitc by immiinopivcipilation 
followed by weslcni blol analysis (lor example, as described 
supra). In specilkemhtMlinicnLs. ;imib(>dtcs arepnividod ilial 
iiihibi! ligand nciiviry or rvccpior aciiviiy by a! leasi 95%. ai ^ 
IcQSl 9(r/o. Ill leas! 85%. ai least 80%, ai laisi 75%. at Icasi 
liYYu, al least 60*^. oral least 50% of Ihe aciiv iiy in iibscnce of 
theaiitibody. 

Ihe invciltiun n!>o lealiires receptor-specific ami bodies 
which both preveni ligaiul binding anti rxxeplitr act i vat ion as m 
well as antibodies that recognize the recepior-ligand com- 
plex, and. preferably, {\o not specifically recojini/e the 
unbound receptor or the unbound ligand. l ikewise, included 
in the invcnlion arc neulrali/.iiig antibodies vvliicli bind the 
ligiind and prc\-cm bindinu. of (he ligin)d lo the rcvepior, as i.-^ 
well as antibodies which hind the ligand. thereby prevent iiig 
receptor activation, but 6o not prevent the ligaiid front binding 
the receptor. I'urtlier included in the invention are antibodies 
which activ;ite the receptor. I'hese antibiulics niiiy act as 
receptor agonists, i.e.. potctitiate or activate cither all or a :ij 
subset of the biologiad activities ol' the ligand-medialed 
receptor activation, for example, by inducing dimeri/ationof 
Ihc receptor I he antibtKlies may be specified as agonists, 
antagiinisis or inverse agonists for biologiail iictivities com- 
prising the specific biological acliviiies of the peptides of the i:^ 
invention disclosed hea-iii. The above aniihcxJy agonists can 
be oiade using methi>ds known in the art. See. e.g., IHSV 
publication WO 9ry'4()2RI: U.S. Pal. No. 5.XI \Am: Deng el 
a!.. Hlood 92(6): 1 ! - 1 ^JXS ( 1 WS): < 'hen et al.. ( ancer Kes. 
5X(l6)::iriC>S-:^ri75i ( l WS): I larrop el al.. J. Iiumiiilol. 161(4): 
! 78r.- 1 794 ( 1 9')S); /hu ct al.. ( anrcr Res. 5St 1 5)•^2(r.)-^2 1 4 
(lyyS): Yoonct al.. .1 Immunol. 16(H7):.M 70-.^>l7y 1 1998): 
Prat ct al.. J. C eil. Sci. I 1 1( Pl2);237-247 ( 1 99S): Pitanl ul al., 
J. Immunol. Melhtxls 205(2): 1 77-190 (1997): I iiiin.ird el al.. 
( yiokine 9(4): 23 3 -24 1 (1997): Carlstm et al.. Hiol. C'heni. 
272(1 7): 1 1295-11.^01 ( 1997): larxmaii el al.. Neuron 14(4): 
75,*i-7f)2 (1995): Mullcr ci al.. Structure 6( 9): 11 .S.V 11 67 
(1998): liartuiiek et al.. C ytokine X(l}: 14-20 (1W>) (which 
are all ineorponilcd by reference herein in their entireties). 

Antibodies of the pa*S4.*iil invention niiiy be used, for -in 
example, but not I i mi let! lo. to purify, detect, and target the 
polypeptides of llie present invention, including both in vitro 
and in vivo diagnost ic and therapeutic methods. l 'ore.\;unple. 
the antibodies h;»veuseinimmuncKissays lor qualitatively and 
quantitatively measuring levels of the pt>lypepiides of the 4> 
present invention in biological samples. See. e.g.. I larlow el 
aL .Anlibtxiies: A Laboratory Manual. (Co\d Spring I larbor 
l.aboralor>' Press. 2nd ed, 1988) (incorporated by reierence 
herein in its entirety). 

.'\s di.?cu-'«ed in more detail bckiw. the antibodies of the 5ii 
present invention may be used either a Ioik* or in combination 
with tither compositions, Tl»e antibtxJies may liirther be 
rectmihinantly fii.sed u» a helenikigous polypeptide al ihe N- 
orC'-temiinus or chemically conjugatetl (including covalent 
a nd non -c^wa ! ent ct>n ju gnl ion s ) t o po ly p ept i (.k.»s or ot her com - .s 5 
positions, ["'or example. anlilxKlies of the present invention 
may be rwombinantly ftised or conjugalcxl to moltx:uIes use- 
ful as labels in detection a.ss;iys and elTecior nuilecnk;s such 
as heterologous polypeptides, drugs, mdionuclidcs, orioxins. 
See. e.g.- IXTT publications WO 92/08495: WO 91/14438; 6n 
WO 89/i 2624: U.S. Pal. No. 5.3 14.995: and UP .396.387. 

ITie antibodies of the invention include derivatives that are 
iiKHlified. i.e., by ilte covalcTil attachment of any lype of 
molecule to the antibody such ih;ii covalent aiiacliment does 
not pre\'ciit the antibody fa»m generining an anti -idiotypic gs 
response. I'or example, but iwt by way of limitation, the 
aniilxidv' derivatives include antibodies that liave been modi- 
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lied, e.g., by glycosylaiion. acetylation, pcgylation. pliosplio- 
R'laiion. araicUition, derivaii/ation by known protege lingy' 
blocking groups, pn>tei>lytic cleavage, linkage lo a cellular 
ligaiul or other protein, etc. .Any of numerous chemical modi- 
tications may be carried out by know n techniques, inchiding. 
but not limited to specific chemical cleavage, acetylation. 
formylation. metabolic synthesis of lunicamyciiL etc. Addi- 
tionally, the derivative may contain one or more non-c kiss tea 1 
amino ;Lcids. 

I he anlibixlies of Ihe present invention may be gencraietl 
by any suiuible melhiKl know n \n the art. I\>lyck>nal antiK>d- 
ies to an anligen-tif- interest can be pn»duced by v-jrious pro- 
cedures well kjKiwn in the an. Por example, a polypeptide of 
the invention can be adminisicTctl to vuritms host animals 
including, but m>i limited to. rabbits, mice. rats. etc. to induce 
the pix>duction of sera containing polyclomil antibodies spe- 
cific for the antigen. Various adjuvants may be used to 
increase the immunological response, depL'iiding on the Iiosi 
species, and include hut are not liniitcxl to. I Veund's (com- 
plete and incomplcic). mineral gels such ;is aluininnni 
iiydrcixidc. surface active substances such as ly.so lecithin, 
pluroiiic poiyojs, polyantons. peptides, oil emulsions. ke\'- 
hole limpet hemocyanins.dinitrophenol. and potentially use- 
liil human adjuvants such as IKXl (bacille ('almelle-(iuerin) 
and con nchnrfcrinH/ parvum. Such adjuvants are alsti well 
known in the art. 

Moiu>cloual anlibixlies can he prepared using a wide vari- 
eiy of iechniquc*t> known in the art including the use of hybri- 
doma. reconibinaut. and phage display tec]inolt>gies. or a 
combination therein f. Vov example, monoclonal nnlibixlies 
can be pn>duced using hybridoma leclmiques including those 
known in llie art and tauglit. lor example, in Harlow et al., 
-•Vmibodies: .X l.aboralorv' Manual. (Cold Spring Harbor 
l.aboralor>' Press. 2nd ed. 1988): Hammerling. et al.. in: 
Monix;hmaI .\ntibiidies and "f-Ccil llybridonias 563-681 
(l'lse\ ier, N.Y.. 1 981 ) (said references incorporated by refer- 
ence in their enti relies). The temi "monoclonal antibody" as 
u,sed herein is not limited to antibodies paxluced llmnigli 
hyhridima technology. Ilie term "moiK>clonnl aniibt>dy" 
refers to an mi ti body lliat is derivetl from a single clone, 
including any cukar^otic. prokaxyoiic, or phage cloi>e, and 
not iIk* metluxl by which it is pRXluccd. 

:\ "monoclonal antibody" may comprise, or alternatively 
consist of. two prL>leins, i.e.. a he:ivy and a liglu chain. 

Methods for pnxlucing and screening for specific anlibi^d- 
ies using hybridoma technology are routine and well kmywn 
ill tlK' art and are discussed in detail in the lixaniplcs (e.g.. 
1-ixanipk; 9). In a non- limiting example, mice can be immu- 
ni/ed with a polypeptide of the invention or a cell expressing 
such peptide. Once an immune respomjc is delected, e.g.. 
antibixiies specific for the antigen are detected in the mouse 
scnim. the mouse spleen is harvested and spleiKicyles iso- 
lated, 'fhe splenocytes are then fu.sed by well-known itxrh- 
uiques to any suitable myeloma cells, Ibrexampk: cells fn>m 
ceil line SP20 available fmm the ATCC. Ilybridomas are 
selected and cloned by limited dilution. Ilie hybridoma 
clones arc then assaycxJ by meihixls known in the art for cells 
that secrete anlibixiies capable ol binding a ptily peptide ofthe 
invention. .Ascites fluid, which generally contains high levels 
of antibodies, can be generated by imniuni/ing mice with 
pi«iiive hybridoma clones. 

.Accordingly, the present invention provides methods of 
gaicraliug monoclonal ami bodies as well as aiilibiKlies pro- 
duce<l by the method comprising cuhuring a hybridoma cell 
.secreting an antibody of the invention wherein, preferably, 
the hybridoma is gciicraied by fusing splenocytes isolated 
from a mouse immunized with an antigen of the invention 
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with inyeloiiu cells and titcii sfcavniiig ilic hybridimias 
ru-sulting t'mm ihe fusion lor hybridamn clones \Uia sccrcic ;m 
tiniiboJy able lo bind a ptUypepiide ofllie iiivcnlkm. 

AnlibtKly IhigiiH^nis which rccogni/c spociCic epilDpes 
way be gcncniiLtl by known lecliniques. I'or ONnniplc, l-.ib s 
and r{ab')2 frngjnciUs oflhe invtriuion may be pn>duecd by 
piX)ieolyiic cleavage of inimiint>globttlin molecules, using 
cn/ynies such its p;ipiiin (ti> pa>diice Tub Iniginents ) iir pepsin 
(U)prvKluce!'"{iib')2 inignients). I'(;ib')2 tViigmenis conUiin ihe 
variable arjiion. (he light chnin civnsiant region and ihe C I 1 1 i ' 
domain of ihc hcaw chain. 

For example, ihe ainibtKiies ot" ihe prcsciil invcnlion can 
alsti be generaied using various phage display melhods 
known in ihe art. In pkige display melhods. ruiiclioiial aiUi- 
body domains arc displayed on ihc surface of ph:ige piinicles » 
which cany ihe ptilynucleoiide sequences encoding lliom. In 
a particular cmbodimeal. such phage can be ulili/ed lo dis- 
play aiiligcn -binding domains expressed fr\ini u repcfti>ife t>f 
combinalorial anlibt>dy librdr>' (e.g.. human or murine). 
Phage expressing an antigen binding domain llial binds the 
anrigen of interest cau be selected or idenlified wiih antigen, 
e.g.. using labeled antigen or antigen bound or captured to a 
solid surface or bead. Phaac used in these methods are tvpi- 
cally lilamcnlous phage including Id and Ml."^ binding 
domains expressed fn>m pliitge with I'ab, I'v or d is u Hide .'.-» 
slabili/ed I *v antibody domains recombinantly tliscd lo either 
the phage gene )ll or gene X'lll pnMein. l !xamples of phage 
display methixLs llial can be used to make I he antibodies of the 
present iiiVLiuion include those disclosed in Rrinkinaii el al.. 
J. Imiminoi. Methods IK2:4I-,^(> (\*my. Ames ei aL. .1. 
himiuiwl. Methods 184:177-186 Kcttlchnroiigh ei 

a I.. F.ur J. Immunol. 24;952-y5K (\99A): Persic el al . tictie 
1 87 y-J8 (1997): Liurton ci al.. .Advances in Imnumology 
57:19J-2tSO(iyfM): iX T application No. l>riVCilVJ|/t)l lU: 
PCT publications WO W02SO); WO 91/107:^7: WO .'o 
92/01047; WO 920 86 1 9: WO 9V 1 1 2.^6: WO 95/ 1 59K2: WO 
95/20401: and U.S. Pal. Nos. 5.698.426: .5.22."^.4(W: 5.4<B. 
484: 5..S80.71 7: 5,427. yOS; 5.750.75:^: 5.H2 1.047: 5.57 L69N: 
5.427.908: 5.516.637: 5.7S0.225: 5.6.SK.727: 5.73.^.74.1 and 
5.969. 1 OS; e;ich of which is incorpo riled herein by rcrerence -iti 
in its entirety. 

.As described in tl^' above references, after phage seleclion, 
the antibixly coding regions fami the phage emi be istdaied 
aixi used to generate whole aniibixlies. including human anli- 
UxJics. or any other desired antigen binding fragn)cni. and 
expressc^d in any desired liosl. inchiding nianunalian cells, 
insect cells, plant cells, yeast, and bacteria, e.g.. as described 
in detail below. I'or example, techniques to recomhii^inly 
paxiiice I'ab. I'ab* ami l'(ab')2 Ihiguienls c:in :ils(» be 
employed using mclliods known iu die an such as tlu^sc >it 
disclosed in PCT publication WO 92/22324; Mullinax et aJ.. 
BioTechniques 12(6):S64-869 (1992): and Sawai e! al.. AMI 
.34:26-.%4 (1995); and Better et al.. Science 240:lt)4M043 
(1988) (s;iid references iiKorpomted by reference in their 
entireties). 

Rxamp!c*s of lcchiiiqnc*s which can be used to pniduce 
singlc-cliain Fvs and antibodies include those described in 
n.S. Pat. Nos. 4.946.77X and 5.25X.49X: Huston d al.. Meth- 
ods in Enzyuiology 203:46-8X (1991): Shu ei al.. PNAS 
90:7995-7999 (1993): and Skerra el al.. Science 240:1038- 6c. 
1 040 (1 9RX). For some uses, including in vivo use of anliK>d- 
ies in humans and in vitro detection assays, it may be prefer- 
able to use chimeric. hunumi/c\l. or human antibodies. A 
chimeric antibody is a molcvule in which dilTereiit portions of 
the aniibody arc derived frum different animal species, such 65 
as amibodics havmg a variable region derived fri>m a iDurine 
monoclonal aoiibody and a hunuui inununoglobulin con.stant 



region. Mellxnls for prudncina chimeric antibodies arc 
known in the an. See e.g.. Morristni. Science 229:1202 
(19X5): Oi a al., Hio'fechniques 4:214 ( 1986): CiilFies et al.. 
(19X9) J. rnmuinol. Mellxids 125:191-202: U.S. Nos. 
5-X()7.7 15: 4.X1 6,567; and 4.816.397. which are incorporated 
herein by reference in Ihcir entirety. Humanized antibtxJies 
are antibody n^oleculcs from luin-hnman species antibody 
that binds the de.sired antigen having one or more coniplc- 
nienlarity delemiiniiig regions (("DKs) from tl»e non-liuman 
species and a framework region Imjii a human inirmmoglo- 
hulin molecule. Often, framework residues in the human 
framework regions wil! be substituted with tlx: corresponding 
residue from (he ( OK donor antibiKly to alter, prefembly 
iiiipnrt c. :iniigen binding. Iliese Ihimework substilulions are 
identitietl by methods well known in the art, e.g., by modeling 
oflhe interactions ol'tlK CUR and framework residues lo 
ideiuiiy framework residues important for antigen binding 
and sequence comparisi^n lo identity' luuisual framework resi- 
dues al pLirticular pi>siiions. (See, e.g.. Queen el al.. U.S. I*ai. 
No. 5.5S5.0S9: Riechmann ct al.. Nature 332:323 (1 988), 
which are incorp*>rated herein by reference in their entireties.) 
.\ntibodics can be humanized using a variety of tcchiiiqiics 
known in the art including, for example, t I )R -grafting (KP 
2.39.400: W \ puhlicrnion WO 91/09967: U.S. Pal. Nos. 
5.225.539: 5.530. 101: ami 5.58,5.089). veneering or resurfac- 
ing 592.106; 1:P 519.596: Padlan, Molecular Immiinol- 
v>gv 28(4.-5 ) :4X9-49X f 1991): Studnicka ci al.. Protein Hngi- 
neeiing 7(6 1 805-8 14(1 994); Roguska. el al.. PN.\S 91 :969- 
973 (.1994)1. ;iud ch;nn slmllling (U.S. P;il. No. 5..56.'>332). 

( ompletelv human aniihodies are pJiriiculariydesimble lor 
iher^ipeniic treaiment of human patients. Human antibixlies 
c:in be iiKKle by ;i v.iriciy of melh<ids known in the art includ- 
ing phage display methods described above using iintibody 
libniries derived InMn human immunt>gIoburm scH^nences. 
.Slv als4>. II.S. Pill. Nos. 4.444.887 mid 4.716.1 11; and PCT 
publications WO 98.M6W5. WO 9S/50433. WO 98/24893. 
WO 9K'I6654, WO 96/'34096. WO 96/33735. and WO 
9 1/1074 1: each of which is incorporated herein by reference 
ill iis entirely. 

I luinan aniib^Klies am also be prtxluced using transgenic 
mice w hich a a' iiKapable t)f expressing functional endog- 
enous immuiiogJobiiliiis. but wixich crui express human 
inmiunoglobulin genes. For example, the human heavy and 
ligjii cli:iin imnuim»globulin gene complexes may be in in- 
duced rjndnnily or by homologous recombination into mouse 
embr\*onic stem cells. .Mtcnw lively, the human variable 
region, constant regitm. and diversity region may be inirx>- 
diiced into mouse enihn'onic stem celts in addition to the 
hiiMKiti lieirvy :]iul light ch;iin genes. I hc mnuse he^ivy ;ind 
light cliaiii inununoglobulin genes may be rendered noo- 
rimctit^nal separately or siniultaixx^usly w hh the introduction 
(.>f huuKin iinniurti>gk>bulin kxri by homoli>gous rcxximbina- 
lion. In panicular. homo/ygi>us deletion of Ihe .IH region 
prevents endogeiwns antibody pnxluciion. Tlie nuxlified 
embr\-onic stem cells are exp;mded and microinjectcd into 
blast txrysts to pa>duce diimeric mice. The chimeric mice are 
then hred to pi\idiice homti/.ygous olTspring which express 
human anlibiKiies. fhe transgenic mice are imniuni/etl in the 
mmiial fashion with a selected antigen, e.g., all or a portion of 
a polypeptide of ihe invention. Monoclonal antibixlies 
directed againsl the antigen can be obtained rn>m the immu- 
nized, transgenic mice using conventional hybridoma tech- 
nology. Htc human ininuuu»globulin tnuisgencs harbored by 
the transgenic mice rearrange during B cell ditFereniiaiion, 
and subsequently urxkM^o class switching and somatic muta- 
tion, llius. using such a tcxrhnique. it is possible to produce 
ihenipeulically useful lg(i. Ig,\, lg.M and IgH imtib^xlies. For 
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anovc'O. icw ol'this lcclu»oh)gy lor pmducinii hunurii aiilihc^d- 
ics. sec Ltmbcr^ and Hiis/iir. Inl. Rev. [inmiimil. 13:65-03 
( 1995). For a dciniicxi discussion oi'ihis technology for pm- 
duci)iu human jiilibiKlies and human tiKiix^cloruil antilxxlics 
ami proiocols lor pn>diiciiig such antibodies, see, e.g.. \K'Y ^ 
publications WO 98/24893; WO 92/01047; WO 96/34096: 
WO 9rv.33735: fuimpcan l^ilcnl No. 0598 R77: II,S, Pal. Ntis. 
5,413-923: 5.625,126; 5,6.33.425: 5,569.825: .S.661.016: 
5..S45.X()6: 5.S14,3IS; 5.KX5,793: 5.916.77 I: ami 5.939.5ys. 
which a rv inairpo rated by refcrLMico herein in their entirety. In 
addition, companies such as .Abjtcnix. Inc. (I'rccnutnt.C'alif.) 
aixl Cicnpliami (San .lose. Calir.) can be engaged to provide 
human anli bodies directed au;iin.^l a selected auliiitJii usiu^ 
icchnok»gy simihir lo thut described above. j 

(.'unipleiely hujnan aiitiUxlies which recoguixe a selected 
epitope can be generated using a tecluiiqiic referred to as 
"guided selection " In this appri^ach a selected non-humao 
monoclonal antibiKly. e.ji... a mouse antibody, is used lo guide 
the selcviion ofa completely human antibtxiy recognizing the :f i 
same epitope. (Jcspers et a I.. BitVtechnology 12:899-903 
(I9SS)J. 

I • 1 1 n her. a u libod i es ( o t li e pt >1 yp epl ides o 1" t he in ven lion can, 
in mm. be ulili/ed lo generate anti-idiolype antilxKlics liuil 
"mimic" p4»lypeplides oiihe invent km u.sing letiuiiques well 
known lo those skilled in the art. (See. e.g., Circenspan & 
l-ASr-B J. 7(5);437-444: (1989) and NissimilV. J. 
Immunol. 147(S):2429-243S (1991 )). I 'or example, amihod- 
ies which bind to and competitively inhibit polypeptide mul- 
limeriAUion and'or binding of a polypepiide of (he invention 
lo a h gaud can be used lo generate anli- idioty pes lliiit "mimic" 
ihe p*ilypeptide multini(.Ti/ation aiKL'or binding domain and. 
as a consc\]uence. bind tt> and neutrali/e pt^ly peptide and/or 
its ligand. -Such ix'ulnili/ing anli -idioly pes or I'ab fnigmenis 
ot such anli -idioty pes can be u.sed in therapeutic regimens to 
neutnilize ptijypeptide lig;nKl. I'or example, .such anli-idio- 
lypic amibtxiies can be used lo bind a pi>ly peptide of I Ik 
iuveinion and/or lo hind ils ligands/'reeeptors. and thereby 
block ils biological activity. 411 
I'oiy nucleotides hlncuding Anlibt>dies 

ITie invenlion further prt>vides polynuclcolickrs compris- 
ing a nucleoude sequence encoding an antibody or the inven- 
tion and I ragmen Is thereof. Ilie invenlion also enconip;isses 
polynucleotides tlint hybridize under stringent or lower stria- 45 
iiency hybridization condilion.s, e.g.. as dcHned supra, to 
polynucleotides that enct>de an antibody, prefenibly, lli;it spe- 
cifically binds to a pttlypeptide of the invention, preferably, an 
aulibody thai binds U) a polypepiide having tl»e ^unino acid 
sequence of SEQ ID NO: 2. In another preferaxJ embodiment. >( * 
(he antibt^dy binds specifically lo a polypeptide having the 
amino acid sequence of SI-.Q 10 N(^: 1 9. In another preferred 
embodiment. Ihe antibody binds .specilically lu a p«>ly peptide 
having I he amino acid sequence ofSHQ II) NO: 23. In another 
preferred enibtxiiment. ihe aniiUidy binds spcvitically to a 5.^ 
polypeptide having the amino acid scxjuaice of SHQ ID 
NO: 28. In another pre ferrcxl embodiment, ihe antibtxly binds 
specilic;illv to a potvpeplide having the amino ^ictd sequence 
ofSliO IL)NO:30.' 

Ilie pol ynuc lei >l ides may be obtained and llie nucleotide 611 
sequence of the polynucleotides determined, by any method 
known in the art. For example, if the nucleiuide sequence of 
the aniihtrtJy is known, a polynucleotide encoding the anti- 
body may be assembled fn>ni chemically synthesi/ed oligo- 
nuck\>tides (e.g., as describc*d in Kutnieicr ci a I., Uio'fcch- 65 
niques 17:242 (1994)). which, briefly, involves the synthesis 
of overlapping oligonucleotides containing portions of the 



sequence encoding the antibody, annealing and ligiiting of 
those oligonuclcHrfkies. and Uien amplilicatiou of ihe ligaled 
oligonucleotides by K'R. 

.Vltenialively. a polynucIei>liiie eiK'txiing an aniibody may 
be genemted frcmi nucleic acid from a suitable source. If a 
clone containing a nucleic acid encixling a pi^ticular anti- 
body is not available, but ihe sequence of the antibody mol- 
ecule is kmtwn. a nucleic acid encoding the immunoglobulin 
may be chemically synthesi/rd or obtained from a suitable 
souae (e.g., an antibody cDNA libnry. or a cI)N.\ librar>' 
generated iKim. or nucleic acid, prefcrtibly poly .A+ RN.'\, 
isolated frxjui. any tissue or cells expressing the antibod>'. 
sircli as hybridi»ma cells selected to express an aniibi->dy of the 
invenlion) by PCR amplilicalion using synlhelic primers 
hybridizabic 10 the 3' and 5' ends ol lhe sequence or by cloning 
using an oligonucleotide probe specific fort he particular gene 
sequence to identify, e.g.. a clJN.A clone from a cDN A library 
that enuxles tlx.* aniibody. .Amplified nucleic acids generated 
by IX 'K may llien be clonetl iuio replieable cloning vectors 
using any melhixl well kmtwn in iIk* art. 

Once the nucleotide sequence and corresponding amino 
acid sequence of the aniibody is determined, the nucleotide 
sequence of the antibody may be manipulated using met bods 
well known in llie art lor the inanipukititm tif nncleoiide 
sequences, e.g.. recombiiuml k)N.-\ let-liniqucs. site directed 
nuna genesis. PC'R. etc (see. for example, the techniques 
described in Sambnx>k et al.. I9*K». Molecular Cloning. A 
I ,abt>ritor\- Mamial. 2d 1-<1.. ( old Spring I Iart>ir 1 ,alx>nitor>\ 
CoUI Spring Harbor. N.^*. and Aiisubel el al.. txis.. 199S. 
( nrriMU I'mioctils in Molecular Hinlogy. John Wile)'^ Sons. 
N^'. which are both incorponiicd by reference herein in their 
entireties), in uenerale antibtniics luivina a dilferent amino 
acid sequence, fore.xample lo eaale amino acid subslilulions, 
deletions, and/or itisenions. 

In a spec ilie embodimcni. Ihe amino acid sequence of ihe 
heavy and/'iir liglil chain \*;iriable domains may be inspected 
lo identify the sequences of (hect>niplementariiy detcnnimug 
regions (C DKs) by meiNnls thai are well km>wn in the art. 
e.g.. by comparison to known amino acid scx^ueiKres of other 
heavy and light chain variable regions ti» determine the 
regions (1 f .sequence hyperi'ariabi lily. Using ixniline recombi- 
nant UNA teclmiques. one or morc of the CURs may be 
inserted wiiliin framework regions, e.g.. into human frame- 
work regions lo humanize a non-hunum antibod>*. as 
described supni. I Tie Ihmiework regit^ns may be naturally 
occurring or ctmsensus framework regions, and preferably 
human framework regions (see. e.g.. Cholhia el al.. J. Mol. 
Biol. 278: 457-479(1998) for a li.sting ofhunuin l"ran>evtork 
regicMis). Preferably, the polymicletilide geueraled by ihe 
combinaiion of the fnmiework regions and CDRs encodes an 
antibody ihat specifically binds a pt)]ypeptide of Ihe inven- 
tion. Preferably, as discussed supra, one or more amino acid 
subsliluli\»ns may be n^ide within the framework regions, 
and. prefenibly. ihe amino acid snhsl inn ions impnivc binding 
of the antikxJy to its antigen.. \ddilionaIIy. such methods may 
be u.sed lo make aniinf> acid substitutions or deletions of one 
or more variable regit>n c)'sleine residues pa nici paling in :m 
inirachain disulfide btind ti> generate aniibixly molecules 
lacking one or more inirachain disulfide btmds. Olher alicT- 
a I ions to the polynucleotide are cnconipasscxl by the present 
invention and within ihc skill of the :u1. 

In addition, techniques dc*v*eloped for the production of 
**i;himeric antibodies" (Morri spinet a I.- Proc. Natl. Acad. Sci. 
81:851-855 (19X4): Neiiberger el al.. Nature 312:604-608 
( 1 984 ); l akcda el al.. Nature 3 1 4 :452-454 ( 1 985) ) by splicing 
genes fmm a mouse antibtxly molecule of appropriate antigen 
specificity together with genes from a human antibtxJy mol- 
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cculc ul* iipproprijiic biologiail aciivily c;in be used. As 
described supra, .i chimeric aniibody is o molecule in which 
dillcrvtit ponioiis are derived Trom dillerenl animal species, 
such as lh(>sc haviiiji a variiiblc rejiiiin dcTived Tmrn a murine 
mAh and a hiintiii immunoglobulin constant region, e.g.. > 
humimi/cd anii bodies. 

.\heni;iliveJy. lecluxiqucs described lor I he prc»duction of 
single chain antibodies (U.S. Nti. ^.94(i,77S: Bird. Sci- 
ence 242:423-42 ( 19XK): 1 1 list on el ai.. IW. Nail. Acad. Sci. 
USA S.'^i.SHT^ ^SS.^ ( lOKS): and W^trd el al.. Nat urxi 3.^4:544- n- 
54 (I W*))) can bc;id;ipled lo prtKJiitx' single cliitinanlibodics. 
Single chain aniibiKlies are toniied by linking lltc heavy and 
light chain fragnienls ol" llie I V region via an amino acid 
bridge. rL'sullitig in a single chain pt)lypcplide Techniques lor 
ihe assemhlv oi runel ional 1- v Iragmcnls in F. coU may also be 1 > 
used (Skerr'i el al.. Science 242:1038-1041 (1988)). 
Methods of l*nxlucing Anlibi>dies 

The anlibtnlics uTlhc inveiitiim cLin be pnKluced by any 
method knovvo in the an li>r ihe synthesis ol' antibodies, in 
parlieuiar. by chemical synthesis or preferably, by recomhi- 211 
nanl expression techniques. 

Recombinant expression olan ant ibody ot' the invent ion, or 
rragnient. deriviitive t>r analog iherail" (e.g.. a heavy or lighl 
cKiiii ol an anlibtKly oTlhe invention or a single chain anti- 
body ol the iiU'cnl ion), requires construction of an expression 2S 
vector containing a polymielevitiiic thai encodes tlie aniibody. 
Once 3 |Xilynuclcoiide encoding an anlibtxly molecule or a 
heavy or light chain of an antibi>dy. or portion thereol (prel- 
eribly ci)iitaining the lu.'avy iir lighl chain variable domain). 
of the invention has Ixvn nbiainod. the vector \ot the pn>duc- 
lion of the antibody molecule may be pnxiiieed by recombi- 
n<ini l.)NA technology using techniques well known in I he art. 
Thus, methods lor preparing a protein by expressing a poly- 
nucleotide containing an aniibixlv encoding nuclei>iide 
sequence are tlc*scribed iK'rcin. Methods which arc well .'^ 
known 10 those skilled in the art can be used U> cons I rue I 
expression vectors cmiiaining anliU^dy coding sequences and 
appropriate tninscriptiomii ami translational conln^l sigiuds. 
Diese methods inchide, for example, in vilR> recombinant 
DNA icxrhniques. synlhetic lecliniques. and in vivo genetic 411 
recombination. The invention, thus, pmvides replicable vec- 
tors comprising a nucleotide iiequence encoding on aniibody 
molecule ot Ihe invention, or a heavy or light chain thereof- or 
a hcjtvy or light chain variable domain, operably linkcxi ti» a 
pwmoter. Such vc<,iors may include the ni»elc\>iide sequence 45 
encoding the constant region of the antibtxly nwlcxrule (scv. 
e.g.. !>Cr Publication WO 86/05807: I»C."I' I>ublitalion WO 
X*J/UI036; and ITS. I'at. No. 5.122.464) and the variable 
domain of the antibody may be cloned into such a vector for 
expression of the enliiv heavy or liglil chain. 

ITic expression vector is transferred to a host cell by c\m- 
ventional techniques and the trans fected cells are then cul- 
tured by conventional techniques to pniduce an aniibody of 
the invention. ITius. the invention iiKli»des ho.<;i cells contain- 
ing a polynucleotide encoding an aiitibixly oftlie invention, or .^.'i 
a lx:avy or light chain iherx.*of. or a single ch^iin antiKxly of the 
inventitin, oj^erably linked to a heterologous prtimoter. In 
prelerrcxIemhodinKnis for the expression t>f double-chained 
aniibtidies. vectors encoding both the heavy and liglit chains 
may he co-expressc^d in the host cell for expression of the 61 » 
cMitire immunoglobulin molecule, as dciailed below. 

A variety of hosl -expression vector s>'siems may be uti- 
lized to express the antibody molecules of the invent it»n. Such 
host-ex press ion systems repmsent veliicles by which the cod- 
inii sequeiKes of inleresi may be produced and subsequently 6> 
purilic*(l. but also represent cells which may, when irans- 
foniHxJ or trans fccicd wiih ihe appaipriaie nuclcoiide coding 
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sequences, express an antibixly molecule oi ilie invention in 
situ. ITiese include but arv not limited to niicrxH>rganisms siKh 
as bacteria (e.g.. A', cali. It. suNilis) tnuisfonnetl with rcvom- 
bimittl h;icterio phage DNA, plasmid UNA or co.smid l)N.'\ 
expres.sion vectors containing antibtHiy cixling sequences: 
yea SI {q,%., Sacchammvf es. /^V/;fVi) transformed w iih recom- 
binant yeast expression vectors containing iuitibixly ct>ding 
sequences: insect cell systems iiilected wiih rLVombinant 
vims expression vecU>rs (e.g.. baeulovinis) containing anti- 
body coding seqneiKei: plant cell .systems in lev ted with 
rvciMubiirmt virus expression vectors (e.g.. caulillower 
mosaic vims. CaMV: tobacco mosaic vim>. TMV) or irans- 
(bmied wiih recombinant plasmid expressiviu vectors (e.g.. 'i'i 
pUusmid) containing antihtuly ctKling sequences: or manima- 
liau cell systems (e.g., COS, CIIO. HMK. 21)3. 3'r3 cells) 
harboring recombinant expression co us imcts containing pnv 
inoters derived Irom Ihe genome of mammalian cells (e.g.. 
metalkilliioneiu promoter) or from matiimalian vimses (e.g.. 
the adenovims late pmmolCT: tlx* v;iccini:i vinis 7..SK pn>- 
mi»tcr). Preferably, bacterial cells such as Eschi'rk bui colL 
and moa* preferably, eukarvoiic cells, especially ii>r the 
expression of whi>!e rvcombinaiil aniibody nn>leeule. are 
used for the expression t)f a recombinant antibody molecule. 
I'or example. nKtnnnalian cell.s sucli :ls Chinese liamster 
ovary cells (CI lO). in conjunction with a vector such :»s ilie 
major intcrntedi;»te early gene prximoier element tW>in human 
c-)iomegalo virus is an elVeclivc expression system for anii- 
bodic-s (Ftiecking ct al, ( iene 45: 101 { 1 98(i): Cockeil ei ak. 
Bioriechmilogy 8:2(1 '^X>)). 

In bacterial systems, a number of expression \eciors in;iy 
be advantageously selected depending upiMi ihc use intended 
for the anlibtxly nudecule being expressed. I'or ex;implc. 
when a large quantity of such a pnMeiu is lo be pRKluced. lor 
the generation of phannacLHiiica] ctunpositions of an anii- 
btxK' molecule. VLxriors whidi direct the expression ofhlgli 
levels of fusion protein pmducls tkii are readily purified may 
be desirable. Such vectors include, but are not limited, to tlie 
A', iuti expression vector pUR27K (Kulher el ak. I-MIU) J. 
2:1791 (19X3)). in which theaniibixly cixling sequence nviy 
be ligated itxlivi dually into the vector in frame with the lac / 
ciKling region so thai a fusion pr*"Hein is produecxi: pIN vec- 
tors (Inouye & Inouye. Nucleic .\cids Kes. 13:3101-3109 
(19X5); Van I leeke &'Schusler. .1. Hiol. ( hem. 24:5,^03-5509 
(19X9)): and ihc like. pCih*X vc-clors may also be usl\1 lo 
express foreign ptilypeplides as fusion pniieins with glu- 
tathione S-lransferase(<iS T). In general, such fusion proteins 
arc soluble ajid can easily be purified iron) lyscd cells by 
adsorption and binding to matri.x glutathione-aganise beads 
followed by elulion in the presence of frcv ghilalhioiie. Hie 
pOHX vectors arc dc*signcxl to include thmmbin or factor Xa 
pnHease cleavage sites s*) tliiit the cloned target getx.'^ pnxluct 
can be released from the GST iTKiiety. 

In an insect syslent. Anioi*ro}thn rnliforn'uo nuclear poly - 
hedmsis vims (.*\cNP\ ) is usetl as a vector la express foreign 
genes. I "he vims gn>ws in SfMidoptcra fru^ipcnla cells. I "he 
antibtxly ci>ding sequence may be cloned individually into 
non-essential regions (few example Uie polylicdrin gene) of 
Ihe vinis and pinccd under ciuiirol of an AcNP V prxmioler (!i>r 
example (he polyhedrin pn>moier). 

In mammalian hi«t cells, a number of viral -based expres- 
sion .systems may be utilised. In cases where an adenovims is 
used as an expression vector, the aniibody coding sequence of 
interest may be ligaied to an adeiH>vtnis transcript it ui'truns- 
lalion ciwlr^ii ct>niplex, e.g.. the hie prt>moler and lrip;irtile 
leader sequeiK:e. This cliimcTic gene may then be in,sened in 
the ndenovims genome by in vitn^ or in vivo recx>mbiiuiiion. 
Inscrtioji in a non-essential regiiwi of ihe viral genome (e.g.. 
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region HI or r3>) will ivsull in reconibin;uil vinis that is 
vinble and capnbic of cxprcssiriii the anubi>dy im^lcciilc in 
inlecled hosts, (li.g.. sec L.ogaii & Slictik. I*rxx:. Null Acztd. 
Sei. USA XI:355-.^5y(l*)fW)j. Specilk: iiiiiialioii siumls nviy 
a 1st) be required tor cHicicni iranslaiinn i>r insenctl aniiNxly ^ 
coding sequcrfx;es. I hesc si^tlf; include the AlCi imtinlion 
codtm and adiaceni sequences. I urthemiorc. the initial ion 
ciKion must be in phase with (he readinii rninK-tifihe desired 
eliding sequence to ensure irjn.sUiliun uf ihe aU ire insert. 
These exo^ent^ns iranslaliimii! c(ni(n>I signals and initial ton i" 
codons can be of a vnriely ol i^riiiins. halU iialunil and syn- 
thetic. Ilie etlicicnc>' of express ii>n may be ciikineed by the 
inclusion of appmpriaie iranscripiion enliancer eleinenls. 
ininscriplion temiinyUtrs. ele. (see liilluer ci al.. McIIukJs in 
Rnz>'mo|. 153:51-544(19X7)). i5 

In addition, a hi>si cell stnin may be chosen which nuxlu- 
lales the expression itflhe insert ed sequences, or UKXlilies and 
pn)eesses the gene pixtdiicl ia the speoilie taslmui desired. 
Such nKKlilicalions (e.^!.. ;4lycosyhitiun)and processing (e.g.. 
cleav:i^c) ol" protein paxiiicis may he important lor ihe Tunc- 2(i 
tionol'lhe proicin. DilTerenl htist cells have characlcristic and 
specilic meclianisms for the p^>si-tniiislat tonal pnxessingand 
niodilication oi' proteins ant! gene products. Appropriate cell 
lines or host .systems can he chosen to cnsiirt: the correct 
modtlicjiiion and prxKcssing ol'tlic foreign pnncin expressed. J> 
I'o this end. euknr>otic lu>sl cells which possess the cellular 
machinery ibr pn>per pnKessinii ol iIh; prijnar) tPiUiscripl. 
glycosylatiun. and pliosphorylaiion of the ucne prtnluct ni:iy 
be used. Such mainnKili:in ho-il cells irjchide hut ;irc luH lini- 
ited to Clio. M'KV. lillK. Hcl:.. (XXS. MIK K. 2')X .vn. in 
\V138. and in particuhir brcasi c.nKer cull lines such as. for 
example. H I 4S3. 1 ls578 1 . 1 1 ! B2. lVr2() and r47I ), :ind nor- 
mal maninvin' gland cell lines such as. for e\;impie. 
CR1.70.M) andns57SMsi. 

I "or long-term, high-yield prinhtclion of ixxxnnbinant pnt- .i.-^ 
leins. stiible expression is prclerred. l or example, cell lines 
which stably express the aniihtxiy molecule may Ix? engi- 
necaxl. KalhcT than using expression vectors which contain 
viral originii of replication. I^vsi cells can he tnni>rormeci wiih 
DN/\ contmlled by appropriate expres.sion contnd elemenis 41 > 
(e.g.. promoter, enhancer, s^'qnences. transcription lermina- 
uirs. polyiKlenylalion sites, etc.). aixl a selectable marker. 
Following the intnxluclion of the Ibreign DN.A. engineered 
cells may be allowed to gn>w Ibr 1-2 <Uiys in an enriched 
media, and then arc switched to a selective media. Ilx; select- 
able nwrkcr in the recombinant phismid con ten; resistance to 
the selection and allows cells tt> siably intc^grate die plasmid 
into llieir chmnuKsomes and grow (0 lonn foci which in turn 
cim beclnnal and expiiiided itilo eell lines, t his method may 
advantageously be used 10 engineer cell lines which express .^<i 
the antibtKiy molecule. Such engineered cell linc*s nuiy be 
particularly useful in screening and e\'alualion of comptninds 
that internet directly or indirectly with the antibody lUiilccule. 

.A number of selection sy.sicms may be nsetl, including but 
not limited to the herpes simplex vims thymidine kinase .^^ 
(Wittier et al.. Cell 11:22.'^ (1 977)), hypoxanihine-guanine 
phtisph\)ribosyItransfenise (S/.ybalsk;i & S/ybalski. l^rtx;. 
Natl. Acad- Sci. USA 4S:2(>2 (1992)). and .idenine phospho- 
ribosyliraiKrerasc (I .owy ei al .. ( 'ell 22:S 1 7 ( 1 ')«())) genes can 
be employed in tk-. hgprt- or aprt -cells, respcvtively. Also, fr' 
aniimeiaboliie resistance can be used as the basis ol selcxlion 
lor the following genes: dlifr. which confers resistance to 
melhola\K:itc (VVngler et al.. Natl. -\cad. Sci. USA 77:357 
(lOKO); O'llare et al.. \>Tiyc. Natl. .Acad. Sci. USA 7S:1527 
{ 1981 )): gpt. which confers resistance to mycophenoHc acid 6> 
(Mulligan & Bci^i. Proc. Nail. .-\cad. Sci. USA ?«:2072 
( 198 1)): neo. which confers resistance to the amim>glycoside 
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G-41X Clinical Pharmac>- l2:4KK-505; Wu and Wu. Bio- 
therapy (1991): Tolstoshev. .\nn. Rev. Phannacoi. 
loxicol, 32:573-596(1993); Mulligim. Scicmcc 2(^0:926-932 
(1993); and Mi»nian and .Anderson, .^nn. Rev. MitHjIicm. 
62:101-217 (19031; May. 1993. TlRTCCni l(5):l55-21-5): 
and hygn\ which confcTS a'siskmce to hygnimycin (Sanierrv 
et al.. Gene .^0: 147(1 9R4 )). Methtxis etnunuHdy known in the 
art of recombinant 0N.\ technology may be routineh' applied 
to .select the desired Rxoinbinan! clone, and such methods are 
describe<l, li>r example. in.Ausuhel el al. (eds.). Current Pro- 
icwrols in Molcxular Biology, John Wilc\' & Sons. NV (1 993): 
Krieglcr. Gene Transfer and Hxpression, .A l.aboratory 
Manual. Stockton Press. NY (1990); and in Cliaplers 12 and 
13, 1 )nieopolietal. (eds). Current IVtUolxiIs in HimwnCienet- 
ics, Jolm Wilc>' & Sons. NY (1994); Colbcrrc-Ciarapin et al.. 
J. Mol. Hiol, \50: \ (I9SI). which arc incorporated by ivler- 
ence herein in their entireties. 

I'hc expression levels of an antibody nu^lecule ctui be 
inca*aseil by vcx;lor amplification (for a review, scv liebbing- 
ton aiKl Henlschi^l. 'l"he use of vectors based on gcneanipli- 
liaitiLMi for the expression of cloned genes in mammalian 
cells in DN.A cloning. Vol. 3. (.Academic I*rc"ss, New York. 
19S7)). When a markcT in the vectt>r system expressing ;mti- 
bixly is amplifiable. increii.se in the level of inhibitor present 
in culture of host ccJl w ill increase the numberof copic*s of the 
marker gene. Since the ampli lied region is associated wiih the 
antibody gene, production of the antibody will al.so incrciise 
(Crou.se ei al.. Mol. ( ell. Biol. 3:257 ( 1983)). 

I he hivsi cell may be co-transfcctcd with two expression 
vceiors of the itivcntion. the lirst vcxrtor enoxling a lieavy 
chain derived piily pep tide and the scxMud vector encoding a 
light chain derived polypeptide. I he two vectors may contain 
ideniical selectable markers which enable equal expression of 
heavy and light chain polypeptides. .Aiiemaiivcly. a single 
vvcior may be usc\l which cnct>dcs. and is capable of express- 
ing, both heavy and light chain p^ilvpeptides. In such situa- 
tions. Ihe light chain should Ixi placed before the heavy cluiin 
to avoid an excess of toxic free heavy cliain (Poiudt'oot, 
Nature 322:52 (19K6): KohkT. Pmc. Natl. .Acad. Sci. USA 
77:2197 (I9H0)). The coding sequences for the heav^ and 
light chains may comprise cDN.A or genomic DN.A. 

Once an antibody molecule of the iuvcmion lias been pro- 
diteed bv an animal. cliemic;illy svntbesized. or rccombi- 
nantly expressed, it may be puriHed by any method known in 
the art for purificatiiin of an immuiu>globiilin mok-cuk.*. for 
example, by chamvalognipliy (e.g.. ion exchange, afllniiy, 
particularly by allinity for the specific antigen after Protein .A, 
and si'/inu column chromatography), cent rilugat ion. dilVer- 
enlial solubility, or by any oilier standard technique for the 
purification of proteins. In iitldilion. the antibodies of the 
present invention or fragments ihercH>f can be fused to heier- 
ologt>us polypeptide sequences described herein or otherwise 
krxmn in the art. to fiicililate puril'tcali<ni. 

'Hie present invention encompasses antibodies recombi- 
naiitly fused i>r chemically conjugined (includirig b<.>th cova- 
lenl aiKJ non-covalent cimjugalions) to a polypeptide (or por- 
tion therw)f. preferably at least 10. 20. 30, 40. 50. 60. 70. 80. 
90 or 1(X) amino acids of the polypeptide) of the present 
invention to generate fusion proteins. The fusion di>es not 
necessarily need to be direct, but may occur through linker 
scqutniccs, flic antibodies may be specific for antigens other 
than polypeptides (or portion tlieret>f. preferably al least 10, 
20. 30. 40. 50. 60. 70. XO. 90 or 100 amino ;>eids of the 
pol>'pepiidc) of the present inventKm. lor example. aniiKxI- 
ies may be used to target the polypeptides of the present 
invcTition to particular cell types, either in vitro i>r in vivo, by 
fusing or conjugating the polypeptides of the present inven- 
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lion lo aiililH>dies specific for pnrticu lor cell surihcc rvccplors. 
.Viilibodics iuscd or conjugiiiwJ lo iliu polypcpiidos ol the 
present invention niay niso be used in in viim imniunonssjys 
;inU ptiriliculitHi mdhods using nielln>ds known in tlie;irl. Sec 
c.ji.. I larbor el nl.. supra, and l*CT publication WO !)3/2 \2^2: < 
HP 439.095; Narnmiira ei ul, Immunol. I.eU. 39:91-99 

(1994) : U.S. I'yt. No. 5.474.9KI: Gillies cl al.. PNAS 
89:l42S-i4.32(l992).FcllctaI.. J. inmium>l. 146:2446-2452 
(1991). wliich arc incorpornlcd hy reference in llieir entire- 
ties. 1" 

'ITie preseni invention Uirthcr includes com pti sit ions cojii- 
prising the polypeptides of ihe present invention fused or 
conjugated to ajitibtidy domains other Uuin the uiriable 
regions. i*or CKample. the polypeptides of the pivsent invcii- 
lion may be luscd or conjugated lo an aniibixly I 'c regiiMi. or l 
portion tbcrcoi'. Ihc anlibtxly portion fused to a polypeptide 
of the preseni invention may comprise the constant region, 
hin^c region. C I 1 1 domain. C'l 12 domain, and ( 1 13 domain or 
any ct)nibiitalion of whtile domains or portions thereof. I he 
polypeptides may also be fused or conjugated to the aK.>vc :« 
antibody portions to fomi mullimers. f or example. Kc por- 
tions fused to the polypeptides oi'lhc present invention can 
form dimeis ilirough disulfide bonding between the I'c por- 
tions. I tighter inuliimcric tiirins can he made hy fit:ing the 
polypeptides to portions of igA and IgM. Methods for fusing 
or conjugziting the polypeptides of the present invention to 
antibody portions are known in the art. See. e.u., li.-S. Pat. 
Nos. 5..^36.6()3; 5.622.929: .5.35'>.046: 5.349.053": 5.447.N5 1 : 
5.1 12.946: Kl» 307.434: ICI* 367.166: piibliuilioiis WO 
96/0438S; WO 91/06570: Ashkena/i ei al.. Vroc. Natl. Acad. 
Sei. USA SS: 10535-10539 (1991 ); Zheng cl al.. .1. Immunol. 
154:5590-5600(1995): and V11 et al.. I'rxK. Natl. Acad. Sci. 
US.A S9;l 1337-1 1341 (1W2) (s;iid references incorporalctl 
by re I'erence in i h ei r enl i ret i es ) . 

As discussed, supra, the pt>ly peptides corrcspoiuliiig to a .'^ 
polypeptide, polypeptide fragmeiu. or a vxirianl i>f SliQ ID 
NO: 2 may he fused or a^njng^iled to the abtive antibody 
portions to incrcctse iIk* in vivo half life of the ptilypeplidest'r 
for use in inininmuiss;i)'s using methods known in ihe art. 
Furilier, the polypeptides corals ponding to S1\Q ID Ui):2 -ut 
may be fused or conjugated to the above amibody p<irtions to 
facilitate purification. Also as discussed, supra, the polypep- 
tides corrcspt>ndiiig to a polypeptide, polypeptide fragment, 
or a v;irianl ol ShX^ II ) NO: 1 9 may be fused or conjugatetl to 
the above antibmly portions to iiKrvuse the in vivo bilf life of 4.^ 
the pi>lypeptides or for use in immunoassays using methods 
known in the art. Moretiver. the polypeptides corresponding 
to SI IQ II) NO: 1 9 may he fu.sed or conjugated to tJie above 
antibody portions ti> fucililate purification. One repi»rleti 
example describes chimeric pmteins consisting of I tie first mi 
two domains of the hum:m ("!>4-pol>7>eplide :ind various 
domains of t he uinstant regions oftheheiivy or light chains of 
mammalian immunoglobulins. (l^P 394. S27; fninnecker et 
al.. Nature 331 :H4 -86 (1988). ITie polypeptides of the present 
invention fused or conjugnled to an antibody having distil- 
tide-linked dimcric structures (due to the Jg(i) may al.<ti be 
more etVicient in binding and neutralizing other molecules, 
than tlte moiKmieric secreted pn>lein or protein fmgmeiU 
alone. (I'ounloulakis et al- J. l3iiKhem. 270:3958-3964 

(1995) )- In many cases, the I'c p;irt in a fusion protein is 6ct 
beneficial in therapy and diagnosis, and thus can result in. for 
example, iniprvived phantvicokinelic pmpenies. (I:P A 232. 
262). Alleriialively. deleting the Kc part after llie fu.sion pnt- 
tein bi\s been expressed, detected, and purilied. would be 
desired. 1 'or example, tjjc I'c portico may liinder therapy and 6.^ 
diagnosis if the fu.sion prx)tein is used as an antigen for imnm- 
nizatioiis. In dmg discoverv*. for example, human pA>tei ns. 



such as hi I. -5. Iiavc been fused with Fc pi^rtions for the 
piupose of high-thmughput screening assays lo identify 
antagonists of hi!.- 5. (Scv. RcmieU el al., J. Molecular Rec- 
ogni^iiMi 8:52-5S (1995): .lohaiisonel al., J. Uiol. (Item. 270: 
94.59-9471 (1W5). 

Moret>ver. the antibtxlies or fragments theret>f of the 
present invent itin can be fused to marker sequences, such as a 
(>eplide to liicilitate purification. In preferred embixlimcnts, 
iIk* marker amino i»cid sequence is a hexa-hislidine peptide, 
such as the tag provided in a pQI* vecior (Q1.'V( iHN, Iix;.. 9259 
Ivton .\venue. C'haisworth. Calif. 91311). among ollK^rs. 
many of w hich are ctimmercially available. As described in 
tient/.et a!., IW. Natl, .^cad. Sci. U.SA 86:821-824 (19X9). 
for ins lance, hexa-histidinc pn)vides for convenient purifica- 
tion of the fusion protein. Ollx;r peptide tags u.seful for puri- 
fication incliKle. hut are not limited to. ihe "I LA." lag. which 
corresponds to an epitope derivetl frx>m the inlli»en/a hemag- 
glutinin paMcin (Wilson el al.. Cell 37:767 (1984)) and the 
"ll:ni" lau. 

llu' presi^nt invention further encompasses antibodies or 
fragments ilK*a*of conjugated to a diagnostic or therripeutic 
agent, 'ilie aniilxidies can be used di^ignostically lo. for 
example, monitor the developnicnl or pn>gression of a tumor 
as piirt of a cliiiic;i| testing procedure to, e.g.. detcmuite the 
elficacv of a iiivcn tre;iUnenl reiiinwn. Detection can be facili- 
tilted hy coupling the anlibtxly to a delectable substance. 
li\:imples iif detectable substances include \^rioLis en/.ynieb', 
pros! lietic groups. Iluorescent materials, luminescent materi- 
als, hitiiiiiniiiescent materials, radioactive materials, positron 
emitting metals using various pi>sitron emission tomogrn- 
phies. ;ind nonnidioaclivc paramagnetic metal ions. Ilie 
delectable substance may be coupled or ci»njugated either 
directly to tlie antibody (or fragment therev)!') or indirectly, 
iliroogh an intennediate(suchas. forexamplc. a linker kmiwn 
in the art ) using lechniqucs kiK>wn in the art. See, for exiiniple, 
U.S. Pat. Nt>. 4,741.900 for metal ions wliich can be conju- 
g:ited to antibodies for use as diagiK»siics accord tiig to the 
present invention. Lixamples of suitable en/yines ijKlvKie 
horseradish pcrtixidase. alkaline phosphatase, beta-galaclosi- 
ditse. or iicetylcholinester.ise: examples of suitable prosi luetic 
gn>up complexes include streptavidin/biotin and avidin/bi- 
otin: examples of suitable Iluorescent materials include 
umbellifenine. lUiorcscein. Iluoruscein i.solhiocyaivilc. 
Hiodiiniine. tlichlorxitriazinylamine llu^rescein. dansyl chlo- 
ride or phycoer>'lhrin: an example of a luminescent material 
includes luminol: examples of biohmiinesceiit materials 
include luciferase. luciferin. and acquorin: and examples of 
suitable radioactK'c material include ''^1, '•''I. "'In or I'c. 

Kurt her. an antihixiy or fragment thea-of may be umju- 
gated to a therapeutic moiety such as a cyioioxin, e.g.. a 
cytostatic or cv-tticidal agent, a therapeutic agent or a radio- 
active metal ion. e.g., alpha -emitters such as. for exiimple. 
^' ^Hi. .A cytolo.xin or cytotoxic agent includes any agent that 
isdeirimemal to cells. Ijcamplcs include pacliiaxol. cyiodu- 
lysin 13. gramicidin D. cthidium bminide, emetiive. mitomy- 
cin. etop*>side. IcMioposide, vincristine, vinblastine, «>lchicin- 
doxortibicin. daunonibicin, dihydroxy anihracin dionc, 
mitoxiininme. milhramycin, actinomycin I). I -deliydmlest- 
osterone. glua^corticoids, procaine, tetracaine, lidocaine. 
pn>pranolol. and puromycin and aiiabgs or homologs 
thereof llierapeutic agents include, but arc not limiicd to. 
antiniciabt^liics (e.g.. mclholrcxatc. 6-mcrcaptopurine. 
6-thioguauine. c>1arabinc. 5-lluoruuracil deciirbazine). alky- 
lating agents (e.g.. mechlotvthamine. ihiocpa chlorambncil. 
melpluihui. cannu.stine (BSNIJ) ;md lomusiine (CCNU), 
cycloplu>spliiunide, bus-ullim, dibroniomaniiitol, sireptozoio- 
cin. mitomycin C. and cis-dichlorvxliamine platinum (II) 
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(DDI*) cisplatin). unthrat^clincs (e.g.. dauilunibiciu (for- 
incriy daunoiuycin) and doxorubicin), antibioiics (e.g.. dnc- 
tinomycin {fonncriy aciinomycin). bleonwcin. millir;tm\vin. 
and anlhraniycin (AMC)). and aiiii-niinrfic ajicnls (c.ji.. vin- 
t ri si ine mxi vinblastine). > 

I he conjugiiies oi ihc ijivcniion can be used lor modi lying 
a given biological response, the Iherapeulic agent or drug 
moiL'ty is mU to be eonstriKxl as limited to classical chemical 
ilierapeiiiie agents. Por example, the dnig moieiy may be a 
pmtein or polypeptide p^isscssing a tle:iia'<l biological activ- mi 
iiy. Such proicins may iiKlude. for example, a toxin siieh as 
abrin. ricin A, pscudoimnas exotoxin, or diphtheria toxin: a 
pniiein such as tumor iieca>sis Ihctor. alpha -inlerferon. bela- 
inlerlenin. nerve gn>wlh factor, philelcl derived gnnvlh lite- 
lor, tissue phisminogen activaiw. an apopiotic agent, e.g.. i.^ 
TNF-alpha. TNF-beta, .'^IM i (See. International Publication 
No. WO 97/33899). AIM II (See. Intemaiioiuil Publication 
No. Wt) 97/3491 1 ). Fas I .igmid ( I'akahashi et al.. Int. Immu- 
noL. ft: 1.567-1574 (1994)), Vl-Cil (See, Inteniatituial IHibliai- 
tion Ni>. WO 99/23 105). CD40 1 .igand, a ihaniiboiic agent or :u 
an anii-aiigiogeiiic agent, e.g.. ongiosrnrin or ciidostatin: or. 
biological resptni.se modi tiers such as, tor example, iyiuphok- 
ines. imerJenkin-J C'IL-1"). intcrlciikin-2 ("1I.-2"). inlerleu- 
kin-6 ("11.-6'*). granulocyte niacniphage ctdony stimulaling 
factor ("CiM-CSI-"). granulocyte colony stimulating factor .^5 
("G-CSl""). or oiher grovwih Ihciors. 

.\ntibt>dies may also be attached to supports, which 
are piiiiiciilaily useful for immunoassays or purilicaiion of 
the large I antigen. Such solid supports include, but arv lutt 
limited to. gloss, cellulose, polyacrylamiile. nylon, polysiy- r.* 
rcne. polyvinyl chloride or polypropylene. 

Techniques for con juga ling such thcTapemic moieiy lo 
antibodies are well known, sec. e.g.. .\inon et ;il.. "Mono- 
clonal Antibodies I "or inmuuKMargeting Of I.)nig>' in Cancer 
Ilierapy". iu Monoclonal .Antibodies Aixl C aiKcr Hierapy. 
Keisfcid et al. (eds ). pp. 243-56 (Alan R. I.iss. Inc. I9H5*): 
Hellstrom el al.. "Vntibodies l or Dnig Deltverv'". in Con- 
trolled Drug Delivery (2nd Kd.). RobinstMi et a I. (eds.), pp. 
623-53 (Marcel Dekker. Inc. 10K7); lliorpe. "Antibody Car- 
riers Of Cytotoxic Agents In Cancer Tlicrapy: A Re\iew'\ in 4;j 
Momwrlonal Anlibixlies '84: liiok^gical .\nd Clinical .Appli- 
cations, Pinchera el al. (eds.), pp. 475-506 (i 985): ".'\n;i lysis, 
Resulls. And Future Pmspccl ive Of *f he Therapeutic Use Of 
Radiolabeled .Antibody in CiUKcr 'I'herapy". in Monoclonal 
A n libtnlies For Cancer I )eieclion And Tlienipy. 1 J;i Id win et al . 45 
(eds.), pp. 303-16 (.Acadeiuic Press I9R5), and I horpccH al., 
" Ilx; Preparation And Cjioto.xic I*n>perlic^ Of .AnlibiKJy- 
Toxin Conjugatts" Innnunol. Rev. 62:1 19-58 (1982). 

A Ucma lively, :ui antibt>dy can be ainjugaled lo a scxi>nd 
antibody lo form an anlibi>dy heteroconjugate as described by Sn 
Segid in U.S. Pal. No. 4.676.980, which is incorporated 
herein by reference in its entircly. 

,An anliN)dy, wifh or wilhout n therapeutic moieiy conju- 
gated to it, adminisicred alone or in combinatkm with cyu>- 
t o x ic ! act or( s ) and/or c>'tok i ne( s ) ca n be u scd as a i h cm pen i i c . ^ 
I mm miophcnolypiiig 

I "he antibodies ol* the invention may he utili/ed for immu- 
nophenoiyping of cell lines and bioK>gicaI siiniples. ITie 
iranslniion product of the gene of the present inveniion may 
be useful as a cell specific ninricer. or more specifically as a 6i» 
cellular marker Uiai is diffcreiuially exprcs.sed at various 
stages of din'erentbtion and/or maturation of particular ceil 
types. Mt^niiKjional aiilihodies directed against a specific 
epitope, or combiruiiion of epitopes, will allow lor the scrc\.Ti- 
ing of cellular p^tpulalions expivssing ihe inarkcT. Various 6y 
tccluiJQUes can be utilized usiim monoclonal antibodies la 
screen for ccl hilar populations expressing the marker(s), and 



iiK'liKie magneiic sepiiration using antibody-coaied magnetic 
beads, "panning" with antibody atlaclied to a stdid matrix 
(i.e.. plate), and How cyiomeir)' (See. e.g.. l.'.S. Pat. No. 
5.9X5.660: and Mtirri.son el al.. Cell. 96:7,37-49 (1999)). 

These techniques allow for the screening of p;!riicular 
populations of cells, suchasmigli! be Ibund with hematologi- 
cal maligiiaucics (i.e. minimal a^sidual disease (MKD) in 
acule leukemic patients) and "non-self cells in imnsplania- 
ti*.tiis to prex'cnl Ci raft- versus- 1 lost Discaiic (GVHfJ). .Alter- 
natively, these lechniqiies allnw for Ihe screening of hemato- 
p^)ietic stem ami progenitor cells capable of undergoing 
prolilenitit>a and'or dill'ervniiiiiion, as might be found in 
human umbilical cord bliKKl. 
Ass;iys |-\»r .Antibody Minding 

llie antibodii^s of ihe invention may be assayed ]i>r inunu- 
nospecilic binding by any method kirown in the an. 'l"hc 
imnumoas.says which can be used, include but are not rnnitcd 
to. ctrtnpclitive and m>n-compelitive a.ssay systems using 
techniques such as wcsieni blots, nulioinununoassays. 
liLlS.A (eii/yinc linkcxi iiiimiinosorbcnt assay), "sandwich" 
immunoassi*ys. iinmunoprecipilat ion assays, precipitin relic- 
tions, gel dilfusion precipitin reactions, immunodiffusion 
a.ssiiys. agglutination assays, complement -fixation assays, 
i ni nil uio radiometric ussays. lUiorescent immunoassays, pm- 
lein .\ immunoassays. lo name but a few. Such ass;i>'s are 
n^utine and w ell known in the art (see. e.g.. .Ausubel et al. chJs. 
1994. Current Protocols in Mtdecular Biology. Vol. I. .lohn 
\Vile\' & Sons. Inc.. New ^'ork. which is incorporated by 
relorence herein in ils entirely). I-Aemplar\- iiiimunt>:iss:iys 
are described hr icily below (hut are not inkucled by way of 
limiiaiionj. 

imiiuinupiecipitalion proti'cols generally comprise lysine 
a populalion t)l cells in a lysis huller such as RIP.A buffer ( 1% 
NiMOor'I riton X - l(K). I % sodium detixychoIalc.O.I%SDS, 
0.1.^ M NaCl. O.OI M sodium plh>spliale at pll 7.2. l%Tra- 
sylol) supplemenlc*d with proiein phosphatase and/or pn>- 
tea.se inhibitors (e.g.. l-D f.A. PM.SF. apr^ninin, sodium vana- 
date). ;tddiii'.> I lie anlibiKlv of inlearst lo tlie cell Ivsate. 
incubating lor a pcTiml of iinte (e.g.. 1-4 hours) at 4^ C. 
adding pmiein .A and'or proiein <i sepharosc be;Kls to the cell 
iysiile. incubating for about an hour or more at 4" C.. wasliing 
the be;ids in lysis biiller ami rcsuspending the be;ids in SDS/ 
sainplebulfer.'l he ability of the anlibiKly of interest to inimu- 
nopreeipiuile a p:inicul;ir antigen can be assessed by. e.g.. 
western blot analysis. One of skiU in the an would bo knowl- 
edgeable Its 10 the parameters that can be modified to increase 
the binding of the antibtxiy ii» an antigen and dcxrease the 
hiickgrouiid (e.g.. pre-clearing the cell lysiJtc with scpluiRise 
be:idst. For fun her di.scussion regarding immunoprecipita- 
lion paMiKols sec. e.g.. .Ausubel ct a I, eds, 1994. Ciirrcm 
ProtiKols in Molecular liiology. \*o!. I. John Wiley & Sons. 
Inc.. Ne\vYork at 10.16.1. 

Wesleni blot aualy.sis generally comprises pn-^viring pm- 
lein .samples, el eclrxi phoresis of the protein s;imples in a poly - 
acryl a m i de ge I (e .g . . H°/i>- 20% SDS- PAG I i depend i ng o n i he 
moleculiu' weight of Ihe antigen), transferring the protein 
sample from the polyacrykunide gel to a membrane such as 
nitnicellithise. PVDl' or nylon. hlot;king the membnme in 
blocking solution (e.g.. PBS with .3% BS.A ornon-lhl milk), 
washing the membrane in washing buffer (e.g.. PI)S-'Iwee« 
20). blocking the membrane with prim;u>' anlibtxly (the anti- 
btxJy of inlcicst) diluted in blocking bullcr. wasliing tlic 
ineiiibraite in washing biilVer. blocking U)e niemhraiie with a 
.sectindary antibixly (which rc*cognizes the primar)* antibody, 
e.g.. an anti -human antibtidy) conjugiited to an eny;>'matic 
substniie (e.i.. horseradish pcmxidasc or alkaline plws- 
phiitase) or radioactive molecule (e.g., '"P or " I) diluted m 
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blocking burtcr washing ihc moinbninc in wnsh bullVr. and 
dcici-iinji I ho pn^'scncc oil he anligcn. Oiie of skill in llic art 
would be knowledgeable ys lo ibc paranxtcrs ihai can be 
modi lied lo iiicn:;»se the signal deleciw.1 and lo reduce I he 
hackgroiind noise. 1-nr Inn her discussion regiirding vvcsU*rn 5 
bloi proltxrols see. e.g.. Ausubol e! al. eds. 1994. CiinrcTn 
Prxilocojs in Molec ular Biology. Vol. K John Wiley ^fc Sons. 
Inc.. New York ai 10.8.1. 

l-l.IS.As comprise prvparin^ aiiligen. ciwling ihe well ol a 
')6 well micRUiterpl.-newiih ihe antigen. adding ilie antibody ly 
ol inleorsl conjugaled lo a dcieclable compound such as an 
enzymatic substrate (e.g.. horseradish pcroxida.se or alkaline 
pliospluitase) lo Ihe well and incuhaiinii for a period ol lime. 
and deteciinji ihe presence of tlie antijien. In HI.IS.As the 
anlibody of inicrest does not have to be conjugated to a 
delectable compound, instead, a second anlibcvdy (wliidi rec- 
ognizes the antibody of interest) conjugated lo a delectable 
compound may be added to Ihe well. Funlier. instead of 
coalinji the well with ihe antigen. Uieantibody may be coated 
to the well. In this c:ise. a sc^cond antibody conjugated lo a 2u 
delectable compound may beaddeti folUnving ibe addition of 
the antigen of interest to the coated well. One of skill in the art 
would be kiKswIedgeahle as lo the parameters that can be 
luodifted to iiKTci>e the signal dctectetl as well as other 
variations of l:LlS.\s krKiw n in the an . For funherdiscussion 25 
regarding lil iS.Vs see. e.g . .Ausubel el al, eds. 1 994. (*iiiTenl 
Panocols in Molecular Biology. Vol. L Jolin \Vile>* & Sons. 
Inc.. NcAv York al 11.2.1. 

Ilie binding allinity of an aiilih«»dy to an untigen and the 
oil-rate nf an aniibody-aniigen intcniciion can be deiennined ni 
by ctmipelilivc binding assiiys. One example of a competitive 
binding assay is a rjdit>immunoassiiy comprising tl>e incuba- 
tion of labeled antigen (e.g.. 'I litr ' '"^I) with the antibtxly of 
inieresi in the prvsencc of incrvasing amounts o I unlabeled 
aniiuen. and the detection ol the antibody Kumd to the labeled 
antigen. The allinity of the antibody ofimcresi for a particular 
antigen and the bitxiingoff-niles can be determined from the 
ckiia hy seatchard plot analysis. Competition with a second 
antibody can aUo he detcrniiiied usijlg mdioimimmiviss;iys. 
In this case, the antigen is incub-ued w ith anlibody of interest 4ii 
ctJiijngated to a labeled conipouixJ (e.g.. Ml or '"''l) in the 
presence of increasing amounts of an unlabclc\i second anti- 
bodv. 

"llierapeutic Uses 

llic pruseni inventii»n is further directed lo anlib<.idy-basc\i 4> 
therapies which invtilvc administering imlibodics of the 
invention lo ;ui animal, preferably a mammal, and most pref- 
erably a human, piilient Jlir Ircating one or more of ihe dis- 
ck)se<l diseases, disorders, or conditions, nierypeutic com- 
pounds of the invention include, but iirc not liniitwl lo, >ii 
antibodies of die ijiveniion (including fragments. anaU>gs and 
derivatives thereof jis described herein) and nucleic atids 
encoding antibodies of the invention (including fragments, 
analogs and derivatives thereof and ami -idiotypic aniibodies 
as described herein). M^e antibodies of the invention cin be 5.^ 
used to u^al. inliibil or prevent diseases, distirdere or condi- 
tions a.sstx;iaicd wiih aberrant expression and/or act iviiy of a 
polypepiide of the invciilioiL including, but not limited lo. any 
one or uKire of the diseases, disorders, or conditions 
described herein (e.g., autoimmune diseases, disorders, or (>i) 
conditions nssixriatcxJ wiih such diseases or disorders, includ- 
ing, but not limitt*d to. autoimiuuiie hemol>lic anemia, 
auio immune neonatal thrombocytopenia, idiopathic thnnub- 
ocytopenia purpura, autoimnninocytopenia, hemolytic ane- 
mia, aniiphospholipid syndmme. demvititis. alk;rgic 65 
eiK-ephakimyelitis. myocardiiis. relapsing polychondriiis. 
rheumalic heart disease. gUnneailonephriiis (e.g.. Ig.'\ neph- 
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ropathy). Multiple Sckwsis. Neuritis. Uveitis Ophthalmia. 
I Vlyendtxri nopal hies. IHirpura (e.g.. Ilcnloch-SciKMilein 
purpura). Reiier's l^ise;ise. Still -Man Syndamie. .-Xutoim- 
mune l'iilnrKmar\' Inllammali(«i. (iuilLiin-liarre Syndmme. 
insulin depLmdeni diabetes meliitus. and autoimmune infiam- 
maiory eye, autoimmune ihymidiiis. hyptiihyroidism (i.e.. 
1 lashimoio's thyroid it i.s, sysiemic lupus er>nhemaiosus. 
Cioodpasiure's syndn>me. Pemphigus. Receptor autoimnui- 
iiities such as. for example, (a) Cinives* I)ise;ise. (b) Mviis- 
thenia Cirnvis. and (c) insulin resislance, autoimmune 
hemolytic ancjnia. autoimmune thaimbocytopcnic puipura 
riieumaioid arihrilis. schlenxJenna with anti-colbgen anli- 
bixlies. iiiixeil connective I issue disezisc. pc)lyniyosiiis/der- 
inatomyi>sitis, pernicious anemia, idiopathic .Addison's dis- 
ease. inj'cnilir\*. glomerulonephrilis such as primar>* 
glomenihinephritis and Ig.A neph A>pa thy. bullous pemphig- 
oid. .Sjogren's syndron>e. diabetes meliitus. and adrenergic 
dmg resistance (including adrenergic dnig a*si.siance with 
aslhm;i or cy.siic libn»sis). chronic itctive hepatitis, primary' 
biliary cirrliosis. other endocrine glaixl failure, vitiligo, vas- 
culitis. post-Ml. cardiotomy syndrome, urticaria, atopic der- 
matitis, asllmia. inHanunalory myopalhies. and other inllam- 
mator>'. granuKimatoos. dcgcjienilivc, and aln^phic 
di.sortiers). 

In a specific cmbodimcnl. antibtKlics ol the inveniion are be 
used to ircai. inhibit. pmgm>se. diagnose or prevent rheuma- 
toid arthritis. 

In another specific embixlinietU. antibtxlics of the invcn- 
liiin are usctl to treat, inhibit. pntgiu».'<e. diagno.se or prevent 
sysiemic lupus* er>'lhe!nalosis\ 

'[he trealmcnl and/or prevention ol diseases, disorders, or 
conditions :»ssixialed with abermnt expression and''or :icliv- 
iiy of a polypeptide of the inveniion iiicludes. but is not 
limited to. alleviating .sympti»ms as.socialetl wiih those dis- 
eases, disorders or conditions. Ilie antib^xlies of ihe inventi<in 
may also be used to Uirget and kill cells expressing Neu- 
Irokine-alpha on their surface and-or cells having Neii- 
trokine-alpha bound lo their surface. .-Xnlibodies of the inven- 
tion may be pnwided in pharmacentically iKxepiable 
compositions as known in the art or as describcxi herein. 

A summary- of the ways in wliich the anlilxidies of the 
present inveniion may be uscxl therapeuiicitUy includes bind- 
ing polynucleotides or pi^!ypL*plides of the present inveniion 
locally or system ica 11 y in the body or by direct cjMotoxiciiy i>l 
the antibtxly. e.g. as mcdtaied by complement (CDC) or by 
e Hector cells (.MXX;). Some of ihese approaches ;irc 
described in more detail below. .Vmed with the teachings 
prvwidcd iKTcin. oneof^)rdii\ary skill in the art will know^ how 
lo use the aniibodies of the present invention for diagnostic, 
moiutoring or iherapeulic purposes without undue experi- 
mentation. 

'Che aniibixlies of this inveniion may be adv^aniageously 
ulili/etl in combination with other monoclonal or chimeric 
aiitibtxlies. or with lymplxikines or hematopoietic gnnvih 
fiiclctrs (such as. e.g.. 11 .-2. 1 1 .-^ and lL-7). for example, w hich 
serve to incrta.se the number or aclivi ty^ of efl ecU>r cells whicii 
interact with ihe atitibitdics. 

Ilie aniibodies of the inventitm may headmint.stcred alone 
or in aimbinatitm with other types of treatments (e.g.. radia- 
lion therapy, chemotherapy, htirmonal iherapy, immuno- 
iherapy, anli-lumor agents, antibiotics, and inununoglobu- 
lin). Generally, administration of products of a species origin 
or species read ivity (in Uie case of antibodies) lhai is ihesiune 
spc*cies as that of the patient is preftTred. 111 us. in a preferred 
embi.xliment, human antibt»dies. fragmenls derivatives, ana- 
logs, or nucleic acids, are administered to a human paiieni for 
therapy or prt>phylaxis. 
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It is prcierrvd to use hi^ih ^illinily and/or fH>ltfnl in vivo 
inhibiting and/or ncuirali/inii itmibodics against polypep- 
tides or polynucleotides oi'ihe present invention, fragments or 
re^icms lherei>r liir b<Uh immuniKissiivs directed to and 
therapy of disfirders related to p«>lyniiclet^ii<les or pt>K-pep- > 
tides, including fragments thereof, ol' the present invention. 
Sucli antibodies. J'nigmenis. or regions, will preferably have 
an afliiiiiy for pi>!ynucleoiides or pi^lypcplides of the inven- 
tion, including rragnicntslherevir I'referred binding aHinities 
incUide tln^se with ;i dissociation constant (^r Kd le.^s ih;in 
5xJ0-^ M Itr' M. 5x10"' M. {{>-'' M. 5x10-'' M. 10"' M, 
5x10-'' M. lO-^M.DxUr^M. 10-^M.5xlO-'"M. iOr'"M. 
5x10"" M. Ur" M. 5x10"'- M. lO"'" M. 5x 10'' M 10" ' " 
M. 5x10-'-* M. |(r'-*M5x|ir"M.;md 10"' ' M. 
Gene ITienipy 

In a specific embodiment, nucleic acids comprising 
sequences eiK'odiiig antibixJies or riinctioniil derivii lives 
ihereof, areadtninistcrcd to ircal. inhibit or prevent a disea.se 
or disorder as.soeiiHed with aberriiitl expression and/'or iictiv- 
ity ol'a polypeptide oJlIie invention, by way ofgene therapy. 
Gene therapy refers to therapy performed by the adiiiiiii stra- 
ti on to a subject of an expressed or expressible nucleic acid. In 
tliis embodiment of the invention, the nucleic acids produce 
their encoded pnUein tliul mediates a therLipeulic elTeci. 

.Any of the nicthtxJs lor gene thenipy available In the art can 
be used according ti> the present invention. I*xemplary meth- 
ods are described below. 

I'or geiK-ral reviews of I lie nietlHHJs of gene tlK»nipy. see 
Cftddspiel el al.. Clinical Plumnaey I 3:4KX-.S(J5 ( I Wl): Wu 
aixl Wn. IVioiherapy .>:S7-')5 (I'Wl): lolsloshev. Ann. Rev. 
Pharmacol, roxicol. !^2:57.'l-5'-K> (I'Wj: Mulligan. Seience 
260:026-^32 (19^.^): and Morgmi aixJ .Anderson. Aim. Rev. 
Riocheni. 62:191-217 i ^WK^May. niniX II U(5):15.^- 
215 Methods LTHnninidy kiii>wn in the art t»f recom- 

binant DN.'\ (eeliiiology win eh eiin bo used are described in 
Ausubel el ul. (eds.). Current l'rt>tocols in Molecular Hiology. 
John Wile\' & Sons. N Y ( I W3 1; and Kriegler. Ciene fransfer 
and lixprcssion. .\ Laboratory Manual. Stivkton Press. NY 
(19i>0). 

In a preferred cinhodimeni. the c*ompound ctmiprises 
nucleic acid sequences enctxling an antibody, said nucleic 
acid sequences being part of expres.sion vectors that express 
the aniibtxly or fragments or chimeric proleius or lieavy or 
light chains thereof in a suitable host. In p^irtieular. snch 
nucleic acid sequences h:ivc pRinu>tcTsopcrably linked to the 
antibody coding region, siiid promoter being inducible or 
constitutive, and, optionally, lissiie-specitic. In anotlier par- 
ticular cmbodimcni. nucleic ricid molecules are used in which 
the UiUibiKiy etiding sequences and ;iny other desired 
scxjuences are Ikmked by regions thiii pnmiole homohigous 
recombination al a desired site in the gcniome. thus pn>viding 
for intraclinomosonuil expression of Uie antib^Kly encoding 
nucleic acids (Koller and Smithies. Prh;. Nail, .-\ciid. Sci. 
USA 86;X'r>2-Sy."^5 (P>80): /ijismt el al.. Nauire .^42:435- 
( 1 989). In specific emkidimenLs. the expressed antibody 
molecule is a single chain antibiKiy; alternatively. Uie imclcic 
acid seqiieiKes include sequences encixling both the hciivy 
and light chains, or fptignKnUs thereof, of the antibody. 

JXHivcry oi" the nucleic acids into a patient m:iy be either 
direct, in which case the puiieni is directly exposed to the 
nucleic acid or nucleic acid-carrying vectors, or indirect, in 
which case, cells are first transfonncxl with the nucleic acids 
in viin>. then transplanted into iJie patient. These two 
opproaclies are known, respc*cl ively, as in \'ivo or ex vivo gene 
therapy. 

In a specilic ciubodiinenl. the nucleic acid sequences are 
directly adminisicied In vivo, where it is expressed to pnxluce 
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the encoded pniduct. I "his can be accomplished by any of 
numerous methcxis known in the art. e.g.. by ctmstrucling 
them as p:irt ofan appropriate nucleic acid expression vector 
aiKl administering it so thai the>' become intracellular, e.g.. by 
infection using defective or attenuated retnnirals or other 
viral vectors (see U.S. Pat. No. 4.980.286), or by direct injec- 
tion of naked DN.A. or by use of micrt>parlicle bombardment 
(e.g.. a gene gun; Biolistic. Duptint). or coating with lipids or 
eel I -surface receptors or trans fee ting agents, encapsulation in 
liposomes, microparticles. or micnK;apsulcs. or by adminis- 
tering them in linkage to a peptide winch is known to enter the 
nucleus, by administering it in linkage lo a ligand subject to 
rvcc7itor-niediatedendH;ytosis(see, e.g.. Wu and Wu. .1. Miol. 
Chc-m. 262:442y-44.'^2 (19K7)) (which can he used to i;irgel 
cell types spcciliuilly expressing the receptors), etc. In 
ani>ther enib^xliment. nucleic acid-lig;md cxmiplexes can be 
formed in which the ligaixl comprises a fusogenic viral pep- 
tide to disnrpi endosomes. allowing tlx.* nucleic acid to avoid 
:n lys(.>somaI degradation. In yet another embodiment, the 
nticleic acid can be targeted in vivo for cell spt^cilic uptake 
and expression, by targeting a specilic receptor (see. e.g.. PCI" 
l>nblications WO 92'06180: WO 92/22635: WO92.'203i6: 
W09.^'' 1 4 1 S8. WO 9."^/2022 1 ». Alternatively, the nucleic acid 
c^in be inlnxluced inlr^icellularly and incorponitetl v\ ithin host 
cell DN.^ for expression, by homologous recombiiuititm 
(Koller and Smithies. Proc. Natl. Acad. Sci. USA Kfi:X9.32- 
S9.35 (1 98y); /ijlsira el al.. Nature 342:435-438 ( lOSU)). 

In a specilic embixJiment. virul vectors thai contain nucleic 
acid sequtjiices enctniing an aniilxxly of the invention are 
u.sed. I 'or example, a retroviral vector can be used (see Miller 
et al.. Mcth. linzymol. 21 7:5K 1-599 ( 1993))."lliese retrxn iral 
vecti>rs contain the c*imp*^nenls necessary lor the concx*t 
, . packaging of the vim I genome and imegrxilion into the host 
cell I)N.'\. I he nucleic acid sequences encoding tlx" ;intibiKly 
lo be useil in gene thenipy are cloned into one or more vecior^i. 
which facilitates deliver>- of the gene into a patient. Mt>re 
detail about reirx>vin!l vectors can be found in Hi>esen ei al.. 
41 > Liiolherapy 6:291-302 (J 994). which describes the u.se i»f a 
relrtwiral vector (o dehvcr the mdrl geix; to hemiiu»ptiielic 
stem cells in order to make the stem cells more resistant to 
cliemotherapy. Other references i I lustra ting die use of rein 
viral vectors in gene iJierapv are: Clowes et al., J. Clin. Invest. 
4> 93:M4-65 1 ( 1 994 ): Kiem Jt al., Blood 83: 1 467-1 473 ( 1 994): 
Salmons and (iun/.berg. Human Ciene ITjerapy 4:129-141 
(1993); and Cin^ssman and Wil.stin. Curr. Opin. in Genetics 
and Devel. 3:1 10- 1 14 (1993). 

.\dutK) viruses are <ilheT viral vet-tors lliiU can be used in 
.V t gene I hcra py. .\de no v i m ses arc e spec ia 1 1 y a i irac i i ve vch'i c Il*s 
for delivering genes to respiratory epilhelia. .Adeix> viruses 
naturtilly infect respiralory epithelia where they cause a mild 
disease. Olher targets liir iKleno virus -based delivery systems 
are liver, the central nervous system, endothelial cells, and 
55 ni u sc 1 e . .\denovi n! ses have the ad v"d n tage o f Hei ng capabi e o f 
infecting non-dividing cell.s. Ko/nrsky and Wilson, C'unvnt 
Opinion in Cicnetics and Development 3:499-503 (1993) 
preseni a review of ad erK> virus -based gene therapy, lioul et 
a I.. Human ( lene'lTierapy 5:3- 10( 1994 )<k:mon.st rated the use 
OC} of adenovirus vectors lo transfer genes to the respirators* 
cpithdia of rhesus monkeys. Olher instances of the use of 
adenoviruses in gene therapy can be found in Rosenfeld el al.. 
Science 252:431-434 (I99J): Roscni'eld et al.. Cell 68:143- 
155 (1992): Mastrangeli et ai.. J. Clin. Invest. 91:225-2.^4 
65 (1993): PTT Publication WOy4/i2649; and Wang, et al.. 
Ciene ITierapy 2:775-783 ( 1 995). In a paM'crred emUKliinent. 
adenovinis vectors are used. 
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iX-inuiistnition i>r'nienipeuuc or I'lophy lactic Aclivily 

I "he compcuiiids or pharniaccirttcal coiiiposil knis nl' Ihc 
invention utc prcrcrably icsictl in viim, and Ibcn in vivo for 
tl»e desired thcnipaJlic or pn)phy]iK;lic activity, prior to use in 
Iiuiiwiis. I "or example, in vitro assays lo detnonsirate the 
llierapcutic urpniphy lactic utility ofa a)nip<nind or phamia- 
eeiitical ettm posit inn inclihlc. the ePTed i)ra a )m pound on a 
ceil line or a palieni tissue sample. The clTc\:l of the coni- 
poiiiid or composition on the cell lineaiid/or tissue sampleean 
be determined ulili/ing tcclmiqiics kmnvn lo (hose of skill in 
the art iiickidinii- bul nut liniitod to. msette forniution assays 
and cell lysis ass:iys. In accordance with the inventii>n. in vitrv> 
assiiys whicii can be used lo detennine whether adnii nisi ra- 
ti on ofa specific compound is indicated, uicludc in vitro cell 
culture assays in which a patient tiss-ue sample is iin>wn in 
culture, and exposed to or otherwise administeord a com- 
pound, and the eflect of such compound upon the tissue 
sjiiuplc is observ ed. 

riierapeutic and/or Pn^phyticiic Administnition ;uid Compo- 
sition 

ihe inveniion provides methods ol'ireatmenu inhibition 
and prophylaxis by administration to a subject ol an effeciiw 
ainttunt ofa compound or pharmaceutical composition ofthe 
invention, preferably an antibtxly of ihe inveniion. In a pre- 
ferred embixliment. the L*oniptumd is .Knbstantially purified 
> (C-i2.. subsiantiallv free from substances that limit iis elTeci or 
produce uiulesired side elfects). Tlie subjecl is prefembly an 
animaf incliidinji but ixn limited to animals such its c*iws. 
pij2s. horses, chickens, cats. dt>gs. etc.. and is prefenibly a 
iiiaiiun:if :iiid most prelembly human. 
5i< l-ormiilations and methods t>f administration thai can be 
employed when the compound compri.ses a nucleic acid or an 
immunoglobulin a a: described above: additioiuil appa>priale 
roriiiiilatioiis and auttes of adnftnisinition can be selected 
fnini iimtinji dn*>e describeil herein below. 
;> Various tie I ivory systems are known and can be used Ui 
administer a compound of the invLMition. e.g., encapsulation 
in lipos^tme.s. micropnnicles. micn»capsult*s. recombiivini 
cells capable of expressing the compound, receptor- mediated 
endocyrosis (.-^ee. e.g.. Wu and Wu. J. Biol. Cheiii. 262:4429- 
u, 44.^2 (1987)1. oHisiniction ofa nucleic acid part ofa 
retroviral or other vector, etc. Mcilxids of imaxJuciion 
include but are not limited to intrademial, imramuscular, 
intraperitonc:il. intravenous. subcuiaiHXius. intranasal, ep id u- 
ril. and onil routes. I he compounds or compositions may be 
administered by any convenient route, for cxampk' by infu- 
sion or buiiis injection, by absorption llwougJi epithelial or 
mucocutaneous linings (e.g.. oral mucosa, rectal and intc-sli- 
nal mucosii, etc.) and may be admiiiistered titgeiher with 
other biologicnily iictive agents. AdministRUion can be sys- 
temic or Kx-al. In addition, it may be desirable lo intrvxluce the 
phannaceulical c\.)mpounds or compositions of tlie invention 
into the central nemuis system by any suitable route, ioclud- 
inji intniveniricularand intrathecal injection: iniraventricubr 
injection may be facilitated hy an intraventricular catheter, for 



.Ademvassociated virus (.'V-AV") has also been pniptised for 
ii.sc in gene therapy (Walsh el al.. IVoc. Stx;. Lixp Jiiid. McnJ. 
204:289-300 (hW): U.S. l»at. No. 5.4.'^6.I46). 

.Another ;ipprx5ach to gene therapy involves transferring a 
gene to cells in tissue culture by such meihtuls as electropo- 
raiioiL lipt>fectioa calcium phosphate mediated transfeciion. 
nr viral jnfeciii>n. 1 Isually, the melhotl t>f ircmsfer includes the 
transfer ofa selectable marker lo the cells. I he cells are then 
placed uuiler selection lo isolate those cells that have taken up 
and are expressing tlK inmsferred gene. Hkisc cells are then 
delivered ti> a patieiit. 

In I his embodimciu, the nucleic acid is intn>diiced into a 
cell prior to adniini si ration in vivo t)f the resulting recomhi- 
nani cell. Such intrtxluction can be carried out by any method 
known in the art. including but not limited to transfeciion. 
electro poratioD. mica> inject ion. infection w ilh a viral or b;tc- 
teriophage vector containing the nucleic acid sequences, cell 
fusion, chromosome-mediated gene transfer. micnx,v II -me- 
diated gene transfer, .sphertiplasi fusion, etc. Numemus tech- 
rtiqucs are known in Ihe art for the inimdnetion of foreign 
genes into cells [see. e.g.. f.oefiler and Mehr. Meth. I'.n/ymol. 
2 1 7: 5W-ri 1 S ( 1 993); Cohen ei al .. Meih. Uii/>mol. 2 1 7:M S- 
M4 (1993): Clin.. Phannac. nwr 29:69-92m ( 1 9S5) and nuiy 
be used in accordance willi ilie present invention, pntvideil 
that t he neeessarv' develop mental ;nid physiologic:)! functiinis 
of the recipieni cells arc not disnipted. I he lechniijiN.* sluuild 
provide for the stable inmsfer of the nucleic acid lo the cell, so 
thai the nucleic acid is expressible hy ihe cell and preferably 
horiiabic and expressible by its cell progeny. 

Ihe resulting recombinani cells can be ^krlivered lo .i 
paliLMil by various melluuls known in tlie ail. Keeombinani 
blood cells (e.g.. hematopoietic stem oi progenitin cells) are 
pa*fenibly iidminisiered intnivcnously. The itmnuni t>f cells 
envisioned for use depends on ihedesiredelfecl. p;ilienl slJte. 
etc.. and can be deicrminetl by i»ne skille<i in the ari. 

Cells \n\o wliich a nucleic acid can be introduced for pur- 
poses of gene llK-rapy encompass any desired. :iv;iiLtble cell 
type, and incliKle. but ivrc ixn limitcxl to. epithelial cells, 
endothelial cxlls. keratimx.'\'tes. librxihlasls. intisele cells, 
hepatocyic*s: bkKxl cells such as I lymphoc\ies. R lympho- 
cytes, monocytes, nuieropliiiges. neuln>phils. eosinopliils. 
megakaryocytes, gnmulixrytes: various sleni t>r pri>genitor 
cells, in particular hcniatopoieiic stem or progeniti»r cells, 
e.g., as obUiined lYom bone marrow, umbilical cord blond, 
peripheral blood, leial liver, etc. 

In a preferred embodiment, the cell used ft »r gene therapy is 
autologous lo the patient. 

In an embt)dimcni in which recombiiuint cells arv usetl in 
gene therapy, nucleic acid sequeiKres encoding an antibody 
are inimduced into the cells siicii that ihey are expivssible by 
the cells or iheir pr^igeuy, and the recombinant cells are tiieii 
administered in vivo lor thempenlic ellecl. In a spcvifie 

embodimcii:. sicm or progenitor cells are u.*;ed. Any stem .-55 example. ati;iclicd to a rcser\-oir. such as an Ommaya reser- 



and/or prt^genitor cells which can be iscdated and maintained 
in vito> can potentially be u.sed in iiccordance wiili this 
embodiment of the pn.'senl inveniion (see e.g. PCf Ihiblica- 
tion WO 94/aS,598; Stempk: and .Anderson. Cell 71 :973-!)S5 
(1992); Rheinwald. Meth. Cell Bio. 21A:229 (1980): and 6:. 
Pittelkow and Sa^ll. Mayo Clinic Pak. 61:771 (19K6)). 

In a spc\;ific embixliment. the nucleic acid to be inirxiduccd 
for purpo.ses of gene ther^ipy ct»m prises an uiducible pri>- 



voir. I\ilmonary administration can alst> be employed, e.g.. by 
use of an inhaler or nebulizer, and fonuulalion with an aenv 
soli/.iiig agent. 

In a specific embixIinH:nt. it may be desirable to administer 
the phannaccniticxd compounds or ci>nipt>s it ions of the inven- 
tion locally 10 Ihe area in need of ireatmeni: this may be 
achieved by. for example, and mit by way of liuiitalion, IiKai 
infusion during surg^ery, topical application, e.g., in conjunc- 
tion with a wound dressing afrer surgery, by injeciii>n, by 



nwter openibly Jirdced to ibe coding region, such that expres- 
sion of ihe nucleic acid is contmllable by cimirolling the 6.*^ means ofa catheter, by means ofa suppository, or by means 
presence or absence of the appropriate inducer of iranserip- of an implant, said implant being ofa porous, non-ponms, or 
lion. gekiiim>us material, including membranes, such as silastic 



Case 1 :12-cv-00607-GBL-TCB Document 1-3 Filed 06/01/12 Page 1 15 of 181 PagelD# 140 



US 8,071,092 Bl 



153 



154 



m cm b nines, or fibLT;. Prvicrdbly. wheti ;Kiminislorinu a pro- 
le iiu including :in antibody, ol' the inx'ention. care nuisi be 
Uikcn lo use malerials to which I lie pa>teiii doca not absorb. 

hi .iiiDlherembodimcnl. the compound or coin position can 
bedelivenx] in a vesicle, in particuhir a liposnnie (see I unger. 
Scieive 249:1527-153.^ (I990);'rreai el al., in I.iposooics in 
the Therapy of Infectious Disease and Cancer. Lopez-l^eresl- 
ein and I'idlcr (eds.). I.iss. New York, pp. 353-365 (1989): 
Lopoz-licresiein. ibid., pp. 317-327; see geneniHy ibid.) 

hi yel another embodiment, the compoiimi or composition 
can be deliveaxl in a controIltxJ release system, hi one 
embixiiment. a pump may be used (sec I . anger, supra; Selton. 
C RCCrii. Ref. Rionied. luig. 14:201 ( 1987): Ruclnvaldetol.. 
Snidery 8X:5()7 (I9,S()): Saiidek el ah. N. I{ngl. J. Med. 321 : 
574 (1 989)). In another cmbiHlimcn I. polymeric maTcriolscon 
be used (see Medical Applications of Controlled Release, 

I. anger and Wi.se (eds.). CRC Press, Uaoi Raton. I'la. (1974); 
Contnilletl IMig BioavaiUibility, Drug l*r\>ducl IX'si^j and 
IVrrormance. Smolen and Ball (eds.). Wiley. New York 
(1984); Ranger and Peppas, J.. Macamuil. Sci. Rev. Macro- 
mol. Chctn. 23:61 (19X3); see also Lev\' et al.. Science 228: 
190 (1985); During el a).. Ann. Neunjl. 25:351 (1989); 
Howard el al.. J. Neurosiirg. 7l:i05 (1989)). In yel another 
embodiment- a controllet.! release system can he pUnred in 
proximity of the Uierapcmic tar^ict. i.e.. the brain, iluis requir- 
ing, only a frtiction of the systemic dose (see, e.ji.. Cicx^dson. in 
Medical .Applications of Controlled Release, supra, vol. 2. pp. 

II. 5-138(1984)). 

Other conin>lIed release .systems are discussetl in the 
re\ ie\v by Lnnger (Science 249: 1 527- 1 533 ( 1 0*;())). 

In a specilie embodiment where ihe eompiKind of the 
invention is a nucleic acid ent\)ding a pivtcin. the nucleic acid 
can be administered in vivo to pr(.>nit>ie expressit^n of its 
eucodetl pn>iein. by conslnicting. it as part of an appropri;iie 
nucleic acid expression vector and administering it so thai it 
becomes ininKcllular. e.g.. by use of a retroviral vector (see 
U.S. l*at. No. 4.98C1.286). or by diiecl injection, or by use of 
mieropiiriicle bombardment (cji.. a gene ^un: Hiolistic, 
Dupont). or civil ing with lipids or cell-surface receptors or 
trans fLxliuii. agents, or by administering il in linlaiiie to a 
homeobox-likc peptide which is known to enter the nucleus 
(sec e.g.. .loliot el al.. PrtK. Natl. .Acad. Sci. USA 88:IKM- 
1868 (1991)). etc. .Mternalively. a nucleic acid can be intm- 
duced iiilricellularly and incorp<>raied within ht>st cell HNA 
for expression, by homologous recombination. 

ITie present invention also provides phaniiaceutical com- 
pi>silioiis. Such compositions comprise a therapeutically 
ellective amount of a coinpuuiid, and a phannaccutically 
acceptable cirrier. In a specific embodiment, Ihe tenn **pliar- 
maccutically acceptable" means approved by a rc^gulatory 
agency of the I 'ederal or a slate government or listed in the 
U.S. Phanniicopeia or other generally recognized phanna- 
copeia Rir use in animals, and more particularly in humans. 
ITie term "ciirrier" rei'ers lo a diluetU. adjuvant, excipienl. or 
vehicle with which the Iherapeulic is adniinisicred. Such 
pht'irmaceuiical carriers can be sterile liquids. suL-h as wuIlt 
and oils, including thi^se of petroleum, animal, vegetable or 
.Kynlhetic origin, such i»s pc;inut oil, soybean oil, mineral tiil. 
sesiime oil and the like. Water is a prelerred carrier when the 
pharmaceutical composition is administered intravenously. 
Saline solutions and aqueous dextrose and gl\*cerol solutions 
can also be employed as liquid carriers, particularly for iiijcci- 
able solutions. Suitable pharmaceutical excipients include 
starch, glucose, lactose, sucrose, gelatin, malt. rice. Hour, 
chalk, silica gel. sodium steiirate, glycerol monosleiirate. talc, 
scxiium chloride, dried skim milk, glycerol, prupylcnc. gly- 
col, water, etliiinol and the like. The composition, if desired. 
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can also ctMitain minor amounis of vvetting or emulsifying 
agents, or pi 1 buflering agents. Iliese compositions can take 
the form i»f soluiit>ns, suspensions, emulsion, tablets, pills, 
capsules, powders, sustained-release formulations and the 
like. TTie compt^siiim can he lonnulaied as n suppository, 
with tniditiotui! binders and c;irriers siKh as triglycerides. 
Oral tbrmulation can include standi nl airriers such as phar- 
maceutical grades of inaiuiilol. lactose, starch, magnesium 
slearaie. siHliiim saci.:harine. cellulose, magnesiiiin carbon- 
ate, etc. I Examples of suitable pliarmaceutical carriers are 
described in ** Rem iiij; ton's Pharmaceutical Sciences" by E. 
W. Martin. Such compt>silions will a^nUiin a therapeinically 
elTeclivc ainiumi of the compound, prelerably in purified 
form, together with a suitable amount of carrier sti as to 
provide the fomi for pmper administralioii to the patient. The 
fonnulati*in should suit the nuxle of admin istni lion. 

In a piefeiTc*d embodiment, (he coniptisition is lormulatcd 
in acLxirdmtv with routine pn>cedures as a phamiaeeiitical 
composition aiUrpted for intra vaious adniiiiisinition to 
human beings, lypieally. compositions li:ir intravenous 
administration are s*>lutitms in sterile isotonic aquetnis bulfer. 
Where iicx-essary. the comp*>sition may also include a solu- 
bili/ing agent and a lociIaiK-sthelicsuch aslignocaine to ea.se 
pain at the site of I Ik* injeclion. Generally, the ingrxxlients are 
supplied either separately or mixetl ttigether in unit dosage 
loiTn. lor example, as a dr\' ly(>philiy^xi pinvder or water free 
concenlrate in a hermeticallj' sealed conta'uier such as an 
atnp«>ule or s.ichetie indie:iting the quantity of active agent. 
Where ihe cuniposiiion is to be administered by infusion, it 
can be dispensed with an infusion brittle conluining sterile 
plwmiaccutical grude wnleror sal ine. Where the compiisilion 
is administered by injection, an ampoule of sterile water li:»r 
injLxriion 4ir s:iliiK' can be prx>vide<l so that the ingredients may 
he mixed prior lo administration. 

file compounds of the invention can be fonntilatcd as 
neutral or .sidt fonns. I'hamiaceutically acceptable salts 
ineluck; tliose fonned with anions such as those deri\ed frxini 
hydriK-hloric. phosphoric, acetic, oxalic, tartaric acids, etc.. 
ami those formed with cations such as those derived frxim 
siKlium. potassium, ammonium, calcium, ferric hydroxides, 
i.sopnipylamiiie. triethylamine. 2-elhylamino elhanol. histi- 
dine, procaine, etc. 

IIk' amount of the compound of the invention which will 
be eiVective in the treatment, inhibition and prevention of a 
disease or disorder asstx:ialed with abeiranl exprvssion and' 
or activity of a polypeptide of the invention can be determined 
by standiud clinical tcvluiiques. In addition, in vitri) assays 
may itptionally be employed lo help identify <iptiinal dosage 
ranges, fhe paxise dose to be employed in the formulation 
will also depend on the route of rtdniiiiistration. and iIk seri- 
ousness of tiK disease or distirder. and slwuld be decided 
according lo the Judgment of Ihe practitioner and each 
pat ient 's circumstancL*s. Utleclive tloses may be exirafK>Ialed 
from dosc-a-sponse curves derived lh>m in viin) or animal 
model lest systems. 

for aiitibtKJies. the dosage administered to a patient is 
typically tU nig/kg to l(X) nig/kg of tlie palieni*s body 
weight. Preferably, the dos:ige admiiiisterwl to a patient is 
between 0. 1 ing/kg and 20 mg'kg of the patient's bi»dy 
weight, more preferably I mg/lcg to 10 ing/'kg of ihc patient's 
bixiy weight, (ienerally. human antib^idies have a longer half- 
life within the liuman hod>' ilian antibtxlies from other species 
due to ihe iminune respt>nse to the foreign polypeptides. 
Thus, lower dtsagc^s of human antibodies and less frequent 
administration is often possible. I'urther. the dosage and fre- 
quency of administration of atitibodics of the invention may 
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be rechned by eiihanciug uptake and i issue pciiciraiion (e.g.. 
into (he bruin) iirUicaniiKxlici; by nu^di(tc;IIil>^^; such as. for 
cxiiniplc. lipidation. 

llic invention ^\so provides a phaniiaccuttcal pock or kit 
comprising one or inoa* containers fillet! with one or more oT 
the injiredienls ol' the phamiaceutiail com pi^si dons of the 
ijiveiition. Optionally associated with such coniainer(s) can 
be u notice in the limn prvscribed by a govcniiHenlul agency 
rcjiulalina the manulacturc, useor siilcol pharnuiceuhcals or 
biological products, which notice rcHccls approval by the 
agency iif man u fact uru. use or sate tV»rlRiinan adiniiiislration. 
Diagnosis and Imaging 

Ijihcltxi aniibiHlics, and tlcrivativcs and analogs ihcnjot". 
which specitjcally bind to a polypeptide of interest can be 
used lor diagjjostic purposes to delect, diagnose, or monitor 
diseases and/or dis»)rdcr> iisstKialcd with the abcrrani expres- 
sion and/or activity ol" a polypeptide of the invention. Tlie 
invention pnivi<Ies for the detection ofabcrrant cxpR^ssion of 
a polypeptide of interest, comprising (a) assiiying ihe expres- 
sion ol the polypeptide oi" interest in cells or body Hiiid ol'an 
individual using one or nxire antibtxiies specific lo the 
polypeptide interest ;uid (b) comparing Ihc level ol" gene 
expression with a siatxlard geue expression level, whereby an 
increase or decrease in the ass:iyctl polypeptide gene expres- 
sion level compared to the standard expn:ssion level is indica- 
tive i>ral>errant expressioti. 

Ihe invent ii>u pn.)vides ii diagnostic assay Ibr diagiiosing a 
disi*rtler. ctMiiprising (a) assiiying Ihe expression t>r the 
piilypoptide ol" interest in cells or hixly Ihiid t>ran indivtdnal 
using one or motv antibodies specilic to the polypeptide inter- 
est and (b) comparing the level oi gene expression with a 
standard gene expression level, whereby an iiicrciisc ^.ir 
dcva'ase in the ass;iyed polypt*plide gene expression level 
conipiirLHl to the .^itandord expression level is indicative of a 
particular dis^irder. With respect to cancer, the pa'seiice of a 
relatively high amount of transcript in biopsied tissue lW>m an 
individual may indicate a predisposition for the development 
of the discnse, or may provirle a means for detecting the 
disease prior to the appearince of actual clinical symptoms. A 
mi>re deliniiive diagiuisis of this type may allow Ixralth pro- 
fessionals to employ preventative measures or aggressive 
ireatnieiit earlier thereby preventing lite developiiieni tir fur- 
ther progression of the caiKer. 

Antibtxlies of the invention can be used to assay protein 
levels in a biological sample using classical immumihistn- 
kigical nietht>ds known to those of skill in the art (e.g.. see 
JaTkiincni. ci a!.. J. Cell. Biol. 101:976-9X5 (1985 J: .lalkanen, 
el al.. J, Cell. IJiol. I()5;3(m7-3D';6 (19X7)). Other ;mlibtxJy- 
biised methods useful Ibr delete ling pmtein gaie expression 
include immunoassays, such as the enzyme linked iinniun- 
osorbcnt assay (I: LISA) and the radio iuuuimoassay (Rl.\). 
Suitable antibody ass:iy labels are known in tt>e art and 
include on/yme labels, stieh as. glucose oxidase: r^KlioiMi- 
topes- such as i^nliue ('''1. ''M. '-'1). cartoon ('V). 
sulfur r\S), tritium ('11). indium ("'"'In. "'"In. "-|n. 
'"hi), and technetium f^'Tc, '^^""fcj. thallium (-"' 11). gal- 
lium (*^ (ia- "(la), palladium ('"'"I'd), mulyhdenum C^Mo), 
xemm ('"Xe). llmirineC^F), *"Sm. '"'Lu, ''^(Id, ^•''^ Pm. 
^^La. '"Yb. '^^Ho. --^.""Sc. '^^Re. *^*'Re,-*-|V, "'-^Rh. ^'Ru; 
luminescent labels, such as hmiinol; and Jiuoresceni labels, 
such as fluorescein and riiodamine. and biotin. 

Techniques kjiown in the art nuiy be applied to label anli- 
btKlies of (he invention. Such leclmimtes incliKle. but are not 
limited to. ihe use of hi functional cc>nju gating agents (see 
e.g.. U.S. Pat- Nos. 5,756.065; 5.7 14.631; 5,696,239; 5.652. 
36 1 : 5,505.93 1 ; 5.489.425: 5.435.990; 5.428. 1 39; 5.342.604; 
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5-274, 119: 4,994.560: ajid 5.SOS.(M>3: iheconiems of c-ach of 
which are hereby incorporated by reference in its entirely). 

One cmbixiimcnu of the invent tun is the detect ioa and 
diagiu>sis of a di.-;e:ise or disi>rder ass*H;iated with aberrant 
expression i>f a polypeptide of interest in an nnininl. prefer- 
ably a mammal and most preferably a hinnan. In oneembtxli- 
ment. diogitosis con> prises: (a) .-tdministering (for example, 
parenteral ly. subcuianeously. or iniraperitoneally) lo a sub- 
ject an elleclive amount of a labeletl niiileeule which specifi- 

"* calJy binds to the polypeptide of inica'St: (b) wailing for a 
lime interval lollowing llie adniiuistering for permitting the 
labeled molecule to preferentially oincenirate al sites in the 
subjeel where the polypeptide is expressed (and for nnb<uinil 

J ^ la belcxi molcxru le to be cleareil to background 1 ev'el ): (c) deier- 
mining b:ickgnuind level: and (d) detecting the labeled mol- 
ecule in iIk* subjeel. such Ikii detection of hibclcxi molecule 
alx>ve the background level indicates ilixil the subjeel h;is a 
part i cu la r d isea se or d i sorder a sst ici a t ed w i t h ;i berra lU ex p res- 

2i 1 s i on o f th e [xi ly pe p I i de o f i nt erc*s I . Bac kgro and i eve I ca n be 
determined by varinus inelhtKls iitcliKling. comparing the 
anu)uul of labeled molecule deiecletl to a stand^ird value 
previously detenninetl fur a particular system. .Xs described 
herein, specific emhttdiments of the invention are<lirecied to 

J> ihe use of Ihe aniihtKlies of the imention lo quanlitiite or 
qualilale concenlrations of cells of R cell liiK'-age or cells of 
monocytic lineage. 

.'Mso its describetl herein, anlilxfdies llie invention mav 
be usc\l lo in^'aL diagnose, or pnigiiose an individual having 

''II an inunimiHieliciency. In a specific enibi^linient. antibodies 
of the iiivenlion are use<.l lo treut. diagnose, itnd/or pr\>^;nose 
an individual having c\>mmon variable immumxleliciency 
disease(( A'iO)i)ra >ubset of this disease. In anolhereinb^Kli- 
ment. antihiKlies of ihe invention are uscfl to diagno.se. pnig- 

.»> ni>sc. treat or prevent a disorder charictcriyetl by ilelicienl 
serum immunoglobulin pmduction. a*current infecti«)ns. and/ 
or immune system ilys function. 

Also as describexi hereiiu antibodies of the invention may 
be us«i to treat. di:ignose. or pn>guo,*ie an imiividual having 

4ii an auioimmunediseaseor disi>rder In a specific embodiment, 
anlibixlies of Ihe imeniion iire uscvl to treai, diagnt>se. and/or 
pa"»giHibean individual having systemic lupus er>themalosus. 
or a subset of the disease. In uiKitlter specific embodiment, 
anlibixlies of the invention are nsc\i lo treat, diagnose and'i>r 

45 prognose an individual liaving rheumatoid arthritis, or a sub- 
set of this dise;jse. 

It will be under>itiK>d in the art that the si/e of tin; subjeel 
and the imaging syslem used will determine the quantity of 
iii'uiging moiety needcxl to prxKluce diagjioslic images. In Ihe 

Mi case of a radioist>lope nu>ieiy. for a human subjeci. the qiuui- 
lity of radioactivity injected will m^rnially range thiUi abtmt 5 
to 20 millicurics of "^•*'" rc. Hie labeled antilxtdv or antibodv 
fragment wilt then prelenmtiully accuniubile al lite location 
of cells which contain the specific pmtein. In vivo tumor 

55 imiiging is described in S. W. Burchiel et al.. "immunophar- 
macokinelics of Radiolabeled .'\ntibt)dies and Their Frag- 
ments." (Cliapler 13 in fumor Imaging: *l"he RadiiK:hcmical 
Uettvtion ol { ancer, S. W. Hurehiel aixl li. .A. RlM>des, eds.. 
Massvm Publishing Inc. (1982). 

frii I )epending i>n several variables, including the type of label 
used and Ihe mixle of adminislratitxi. the lime interval fol- 
lowing the admiiustraiion for perniilliug the labeled molecule 
lo preferentially concentrale al sites in Ihe subject and for 
unbound labeled nmlecule to be clearctl to backgrouiKl level 

o> is 6 to 48 hours or 6 to 24 Ixmrs or 6 to 1 2 Iwurs. In another 
embodiment the time interval followinii administration is 5 lo 
20 days or 5 to 10 days. 
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In cmbtxliinonl- moniloringol'lhe dispense or distirUcr is 
carried out by rcpciiiinji the niclhtxJ lor diagnosing the dis- 
ease or disease, lor example, one month aticr initial diatuio- 
sis. six monlhs alter initial diagnosis, one year after initial 
di;igJhvsis. etc. 

IVesenee ol" the labeled molecule can be detected in the 
patient iisinji methods known in the ari lor in vi\'v> sciiniiinii. 
Tlicsc nieihtxls depend upon the type of labd used. Skilled 
iinis;tns will be able to detennine llu; appAipri:iie nieihixJ for 
detecting a partieiihir label. Methods and de\ ices that may be 
used in tlic diajutoslic nietliods ol lhe invention incUide. but 
arc not limited to. computed lomogrophy ((T). whole body 
scan sitch as position emission tomography (PI ! T), magnetic 
resonance imaging (MRI). and sont>gniphy. 

fn a spocilic embodiment. (lie molecule is labeled with a 
radioisotope and is detected in the paiieni using a radiation 
responsive suniiad insiniment ( Thurslon ct al.. U.S. Pat. No. 
5.44 1.050). In anollicr embodiment, the molecule is labeled 
with a lUioresceiit compound and is deieclctl in the patient 
using a lliiorescenee responsive scanning instnnneiil. In 
another embodiment, the molecule is labcletl with a positron 
emilliuu metal and is detected in the patent using [lositron 
L'liussion-lomogriiphy. In yet another cuibttdimcni. the mol- 
ecule is labeled w ith a paraniagnelic label and is deleettxi in a 
paiienl using m:igneiic resonance imagiog (MRI). 
Kits 

llie present invention paiv ides kits that can be used in the 
above met In ids. In t>necMibiHhmein. a kit ct imp rises an anti- 
body ol the inveiiiion. prelerably a puri(ie<l antibody, in one or 
more containers. In a specitie emb^xiimenl. the kits ol" the 
present invcntii>n contain a substantially isolated polypeptide 
comprising an epiiopc which is spccilicully imnumoreiietivc 
wiih an antihinly inchide<l in the kit. IVercnibly, the kits ol the 
present inveniion (urther comprise a contn>l nniibody which 
does not react with the piily pep tide of interest. In another 
spec i lie cmhtKliment. the kits ol' the present invention com- 
prise two inore;inlibodics (mout)ckntil andAir polyckuwl) 
that recogni/e I lie Siinie and'iir dillerent sequences or regions 
oi" the polypeptide of the invention. In another specific 
embtxiimenl, the kitsol lhe pivsent invention contain :i nic*:tns 
lor delecting the binding of an antibody to a polypeptide of 
interest (e.g.. the anlibi^dy may be conjugated to a delectable 
subsinne sucli ;is a tliKircsccnil compiiund. an enzymatic sub- 
strate, ii radioactive compound or a UimiiK'sccni compound, 
or a secoixi antibody which recognizes the lirsl imlibtxly nuiy 
be conjngaiL\i to a detectable subsiraie). 

In another specific embodiment ol the present invention, 
the kit is a di:igiMistickit lor use in sua'oning serum ci»nl;iining 
antibixiics specilic against proliferative and/or cancerxnis 
ptily nucleoli ides and polypeptides. Such a kit may include a 
contn>l antibiKly that docs not react with tlic polypeptide of 
inleresi. Such a kit may include a substantially isokued 
polypeptide antigtrn comprising an epitope which is specifi- 
cally innnuivircaciivc with at legist tine an ti -polypeptide anti- 
gen aniibtxiy. I "urther. si»ch a kit includes means for detecting 
the binding o I said aniibtxly to the antigen (e.g.. the antibody 
may be conjugated to a lltKircsccnl conip\tund such as lUm- 
rescein or r hod amine which can be detected by tlow cyioni- 
elrv). hi specitie embixiimenis, the kit may include a recom- 
binantly produced or chemically synihesi/ed pt^lypcpiidc 
antigen. Ihe pi>lypeptidc antigen of tlie kil may also be 
ntiaclied to a solid support. 

In a morv specilic embodiment tlie detecting means of the 
above-described kil includes a solid siippi>ri to which said 
polypeptide antigen is attached. Such a kil may alsti include a 
non-attached reportcr-labded anti-human antibody. In tliis 



embodiment, binding of the antibody to tbe polypeptide anti- 
gen can be delect L\i by binding of the said reporter- labeled 
antibody. 

In anaddilitmaleinbtKlinieiU. the inveniion includc^sadtag- 
5 nostic kit for use in screening serum ct^>niaining antigens of 
tlie polypeptide of the inveniion. 'JTie diagnostic kil includes 
a subsiaitiially ist»latedantibtxiy specifically immunoreactivc 
with polypcplide or pt^lynuckHilide antigens, and means for 
delecting the binding o\' the polynucleotide or polypeptide 
1(1 antigen to the antibt»dy. hi one ejubtxliment. the antibody is 
attachcxi to a .solid .support, in a specilic ctnbodimeni, the 
aniibixly may be a monoclonal antibody. 'Hie detecting means 
i>f the kit UKiy include a second, labeled !nt>noclonal antibitdy. 
AHeniativelv, or in addition, ihedetcciing man is may include 
1 a la bel ed. ci>m pet i n g a nt i gen . 

In one diagnostic configurjlion. test serum is reacted w ilh 
a solid phase reagent having a surface- bound antigen 
obtained by the methods of the present invention, .\fter bind- 
ing with spcvilic antigen aiUibody to the reagent and remov- 
al i iug unboimd scnim components by washing, the rctigent is 
reacted with reptirter-labcicd anti-human antibody to bind 
reporter to the reagent in pmpvirtion lo the auHuml of bound 
anti-aniiucn amibi>dy on the solid support. The reagent is 
agiiin wjishcd to remove unbound labeled ajilihody, and the 
:^ an-uuinl of reporter as.s»»ciated with the reagent is dcienniued. 
lypiciiily. the reporter is nn en/yme which is detecteil by 
incubating the stilid phase in the presence of a suitable lluo- 
rxmieiric. luminescent or coloriiiietric substrate (Sigma. .Sl. 
I .oui.s. Mo.). 

;ii The solid surliice reagent in the above a>s;iy is preparetl b\' 
kiunvn techniques for attaching pn^tein material \o so I i<l sup- 
port material, such as polymeric beads, dip sticks. ^>(»-well 
plate or filter material. Thc^' iittitchmem nielhtxJs generally 
include non-spec tlic adsorption of the prt>tein to the support 
or ciA'alent attachment of the protein, typically through a free 
amine gmup. to a chemically reactive gnnip on the soHd 
support, such Its an aclivjted carboxyl. hydroxy I. or aldehyde 
gniup. .M tenia lively, strep tav id in c^Kited plates c:in be used in 
con junct km wiih biotinylated anligen(s). 

41) liius. the invention provides an ;iss:iy system or kit for 
carrying out tliis diagnostic method, llie kit generally 
includes a support with sur lace-bound recombinant aniigcn.s. 
and a reporter- kibeled ant i- human antibody for delecting sur- 
face-bound ant i -antigen antibody. 

d> Hie invention further relates to antibodies which act as 
agonists or antagonists of the polypeptides of the present 
invention. I or example, the present invention includes iinli- 
bttdics which disnipt the rcceptt>r/ligand interactions with tlic 
polypeptides of the inveiuion eilher partially or fully. 

.^ti Incluticd arc both rcceptor-spcciric antibtidics and ligand- 
specilic antibodies. Included arc rc^*ptor-specitic antibodies 
which di> not prevent ligand binding but prc%'ent receptor 
activation. Receptor activation (i.e.. signaling) may be deter- 
mined by techniques tiescribed herein t^r otherwise known in 

55 the art. .Mso included are receptor- specific antibodies wliich 
both prevent ligand binding and receptor activation. Like- 
wise, included are neutralizing antibodies which bind the 
hgiindand prevent binding of tlie ligrrnd lo the recepttir. as 
well as antibodies which bind the ligand, thereby preventing 

611 receptor activation, but do not prevent the ligand from binding 
iIk receptor. I- urther iiKliidcd are antibodies which activ-ate 
the receptor. I'liese antibodies may act as agonists for either 
all or less titan all of the biological activities alTecled by 
ligand-metliated reccpt*ir activalion. The antibcxJies may be 

0? specified as agonists or antagt^nists for biological octiviiies 
comprising specific activities disclosed herein. Further 
included are antibodies tlial bind to Neutnokine-alpha and/or 
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NciitRikinc-alphaSV irrvspL-clivc ol* whether Nciiimkinc-al- 
pha or Neuimkine-alphiiSV is lx)und lo ;i Nciilaikiiic-alplKi 
Rcccplor. Tliesc nntihixlics acl as Nculrokinc-alpha aiid/or 
Nciilnikinc-alpfuiSV ii^duisls its rclltxMcd in :tii incrviis*; in 
ceihilar pmiifertiiioa in response lo bijuling ol' Nciiimk i no- 
alpha arxJ/or NeulRikiiK'-alph^SV lo a Neulmkine -alpha 
rcctfpktr in ihe presence oflhese anlibiKlies. Hie ybove anti- 
body agonists can be niadc usiny: nietluxis known in the art. 
Sec e.g.. WO %/4028I : I I.S. Nv. 5,S 1 1 .tW7. 1 Vug. H. cl 
a!.. Blood 92(6):I9SI-1')SR (1 WK): f'hcn. /_ et al.. Cancer 
Res. 5S(I6):.^6fi«-V)78(IOy8): llarrtip, J..Vetal.. J. Immu- 
nol. I6|(4):|786-1794 (1998); /.hn, /. et al.. C ancer Res. 
58(I5).32t>y-3214 (1998); Yoon. I). Y. et al., .1. Immunol. 
1A(K7):3I70-3I79 (1998): l»ral. M. el al.. J. Cell. Sci. 1 1 i 
(Pl2):237-247 f 1998); Piiard. V. el al.. J. Imnuinul. Methods 
205(2):I77-19() (1997); I.iautard. .1. et al.. Cytokinde 9(4): 
2.^.V24 i ( 1 997); Carison. N. (i. e! al.. J. Bii>l. Chem. 272( 1 7»: 
I 1295-1 1301 (1997): Taryniaa R. \l et al.. Neumn 14(4): 
755-762(1995): Mullen y' \. el al., SlnietLire6(9): 1 L\"^-l 167 
( I ^m): Hanunck. R ei al., Cyu>kine 8( I ): 1 4-20 ( 1 9%) (said 
references incorporated by reference in their entireties). 

.At least fourteen moncKlonal antibiHlics have been gener- 
ated against Neiitmkine-alpha. lliese monoclonal antibodies 
art: designaled: I21X>, 2i:5. 9IJ6. 1B8. 51-4. 9A5. I(K;I2. 
IK;I2, I61M-.^I)4. I6<'9. 131)5, ISCIO.aixl 1 2C5. Prelimi- 
narv mialysis of these antibodies indicatci; thai each binds 
Neutrokine-alpha protein in a Western blot analysis and when 
Nciitixikinc-alplia pmiein is bountl to an l it IS.A plate. How- 
ever, fiirllier an;ilyKis of atilihiulies 121)6, 21'!5. 9IU). 1 H8. 
5K4. 9A5. I(K;I2" 1 1(il2. and I6U4 indicjiles ihal only the 
antibodies designated I2I>6. m6. 2\ 5. HKiU. 'J.\5.' and 
1 IGI2 bind a membninc-bouixl fonn of Ncuimkine-alpha, 
Thus, a subset oflltemonocloiuil ant ibtHlies generated against 
Neiiln>k!ne-alpha have been tietermined lo bind tinly the 
membnmo-bt)und limn of NeutrokiiK-alpha (i.e.. this siib.sel 
does not bind the stihible fomi of Neiilnikine-aipha corre- 
sponding to amino acids 134 to 285 of SI-.C^ II ) N( ):2). whicii 
as discitssed herein, is primarily limited u» expression on 
monix:ytes and dendrilic cells. 

.Ajitibody 9B6 has bc^n lomxl to bind specilkally in the 
membrane -bt>imd limn of NeuiRikine-alpha. but not lo the 
soluble ti:mu of Neutrokine-alpha. 

Lpilopc mapping of antibody y|W> lias indicated that this 
tinlibody binds spccilically lo an amino acid sequence con- 
ininal in mxiino acid rcsidL»cs fa>m abtuu Ser-171 to about 
Phe-194 of SrQ ID NO:2. More parlicuhirly. epitope map- 
ping has indicated tliai antibody 9U0 binds spccilically to a 
peptide cxnnprisiiig ;umiiu acid residues Lys-173 lo I.ys-IHH 
orSHQII>N():2.^ 

In contrast, antibodies 1 6( 9 and I 5C 10 have been found lo 
bind the soluble form of Neutmkine-alpha (amini> acids 134 
to 285 of SFQ ID NC):2) and to inhihil NeiUn>kine-alph;i- 
mediated prx»li feral ion of M cells. See for example. I Example 
10. The 1 SCIOantibixly has al.so been lound lo inhibit bind- 
ing of Neutrokine -a Iplia to its receptor. lipilope mapping of 
antibody 15CI0 has indicated that this antibody binds .spe- 
cifically to an amino acid sc*quence contained in amino acid 
residue* iRim about Cilu-223 to abiml lyr-246 of SI:Q ll> 
NO: 2. More particuUtrly. epitope mapping has indicated tliat 
antibody 15CI0 biixis specilically lo a peptide compHsing 
amino acid residues Val-227 to Asn-242 of SI'!Q 11) NO:2. 
.\ntibody I SClOalso binds spccilically too peptide compris- 
ing amino acid residues Plie-230 ioCys-245ofSI''y ID NO: 2. 

As described above. anti-Neula^kine-alplia monoclonal 
aniibiKlies luive been prepared. Ilybridomas pnxJucing ihc 
anlibtxlies referrvd lo as 91 J6 and 1 5C 1 0 have been deptisiled 
with the .ATCC and have been assigaied deposit accession 
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numbers PT-A-II5S and PTA-1159. respeciively. In one 
embodiment, tbc antibodies of the invention have oik or more 
t)f the same biolouical characteristics as one or nuire of Ihe 
antibodies secreted by ihe hybridonuj cell lines depttsited 

^ under accession luimhcrs PTA- 1 1 58 or P^fA-l 1 59. By "bio- 
logical chanicteri sties" is meant, the in vitro or in vivo aciivi- 
lies or properties of Ihe antibiidies. suc4i as. lor example, the 
ability to bind to Neiitrokine-alpha (e.g.. Ihe polypeptide of 
ID Nt):2. die mature ftmn of Neutrxtkiiie -alpha, the 

i:t membrane-bound limn of Nenln^kine-alpha. the soluble 
Ibnn of Neutmkine-nlpha (amino acids 1 34 to 285 of .SI3Q ID 
NO:2). and an antigenic and/or epitope n^iron of Neuln>kine- 
alpha). the ability to snbslamially block Ncutmkine-alph;i.' 
Neuimkine-alpha receptor binding, or ilie ability to bkick 

IS Neutrokine-alpha mediated bioli^ical iictiviiy (e.g.. sttmuhi- 
lionofBcell prolifenition and imjuunoglobulin pnxiuctiou). 
Optionally. the anlibixiies t^f the invention will biixl to the 
same epitope ;is al leasl one of the antibodies specifically 
referred ti> herein. Such epitope binding can be routinely 

2ii deicTmined iLsing assays known in the art. 

"Ilius. in oneenibodunem. the invention provides antibod- 
ies thai specifically bind the membrane-bi)und fomi of Neu- 
trokine-alpha and do not bind the soluble form of Neutrokine- 
atplia. lliese antibodies liave uses which include, but are not 
limited to, as diagnostic probes for identifying and/or isolat- 
ing niomx-yie lineages expressing the niembnme bound fonn 
of Neulrokine-alplia. I-or example, the expression of the 
membraix; l»iuxi fomi ol' Ncuta»kinc-alph:t is elevated on 
activated uioiuxryles. and accoRlirigly. aulibotlies encom- 

iii passed by the invenlion may be iiscxi to detect and/or qtianti- 
lale levels of activated monocytes. Additionally, antibodies 
tlvit only bind the membrane bound li:inn of Nemrokinc-alplia 
niiiy he n.sed lo target loxitis lo nev)plastic. preneti plastic, 
a iwl/or other cells thai express the membmne biuind fonn ol 

..^ Neuln)kine-alpha (e.g.. monocytes and dendrilic cells). 

In anollKT embt>dimenl. antibodies of the invenlion spc- 
cilically bind only the soluble Ibnn of NeiilrokiiK-alpha 
(amino acids 134 to 2S5ofSHQ ID NO: 2). fhese antibodies 
have uses which include, but art not limited lo. uses such as 

411 diiigiiostic priibcs lor assaying soluble Ncntrokine-alplui in 
biokigical samples, and as therapeutic agents that target tox- 
ins to cells expressing Ncuirokioc-alpha receptors (e.g.. B 
cells). aiKl/orto reduce or block in vitro or in vivo Ncntrokinc- 
alpha metliated bit>logic;il activity (e.g.. stimulation ot*B cell 

4> prtdifemiion and^ir immum^gjt^bulin pnHluciion). 

I 'he invetUion also provides forantibt>dies llml specitically 
bind both the niembnine-boiuid and soluble form of Neu- 
trokine-alpha. 

As described abiwe, Ihc invent itm enctmipa.s.'ies anlibtidies 

Ni (Ivjt inhibit or rcdxice the ability of Neutrokine-alpha ajid/or 
Ncuirokinc-alphaS\' to bind Nailrokiuc-alpha receptor and' 
or Neuimkine-alpliiiSV rcvcptor in vitro aml't>r in vivo. In a 
specific embodiment, anlibtxiies of the invention inhibit or 
reduce the ability iif Ncnitrokinc-alpha and/or Nenirokine- 

55 alphaSV to biixi Neulnoki no- alpha receptor and^or Ncu- 
trokine-alphaSV* receptor in vitm. In another nonexclusive 
specific embt»dimeni. antibodies of the invenlion inhibh or 
rcnluce the ability of Neulmkine-alpha and/or Neutnikine- 
alphiiSV to bind bind Neuiixikine-alpha receptor and/or Neii- 

fHi irokii>e-alphaSV receptor in vivo. Such inhibition can be 
as.sayed using techniques described herein or oihcrwi.^e 
km>wn in the art. 

fhe invention alsti encompasses, anlibodies tlutl bind spe- 
citically to Ncnitrokine -alpha and/or Ncutrokine-alphaSV. but 

f.5 do nol inhibit tlic ability of Neuirokinc-alplw and/or Neu- 
irokinc-nlphaSV to bind Ncutrnkinc-aipki receptor aiid/or 
Neutmkine-alphaSV receptor in vitro and/or in vivo, in a 
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speciiic eiiibodinicjit, amibtxiiL's of the invention do noi 
inhibit or reduce the abilily oI Noutrokiiie-alpIi;! amL^or Nen- 
irokioc-alphaSV lo bind NcutRikiiic-;ilpIia receptor :uid/or 
Neiilmkine-alphaSV receptor in vilni. hi aiunlK-r nonexclu- 
sive speciJic cmhixiimcnt. amibodiesorihe invention do not 
inliibii or reduce ihe abihiy oi'Ncuimkinc-alpha and/or Neu- 
irokine-ciIphaSV to bind NemR)kine-ulpli:i receptor mid/or 
Ncuta^kine-alphiiSV' receptor in v\w. 

As described nbove. the invent Km encompasses amibtKlics 
that inhibit or reduce a NetUnikine-alpha aiut'or Neiitnikine- 
aJpIiaSV -mediated biok>gicol ociiviiy in vilni nnd'<ir in vivo- 
In a specific embodimeni. antibodies ol lhe invention inhibit 
or reduce Neulrtikine-alpha- and/or Neuimkine-alphaSV - 
mediated B cell proliferation in viin>. Sucii inhibit inn can be 
assayed by roulineiy modifying H cell proliferation ass;iys 
described herein or tiilierwise known in the an. In another 
nonexclusive specific cmbtxlimenl, antibt>dies of the inven- 
tion ialiibii or reduce Neutrokine-alpha- and/oi Neiilrukine- 
alphaSV-metlialcd H cell pro! i feral ion in vivt). hi a specific 
embodiment, the antibody of the inxx'nlion is 15('10. or a 
hunuini/ed fonn iherctif. In another preferred specific 
embodiment, the aniibi>dy is I6r9. or a humanized fonn 
thcrci>f. Ilius. in specific cnibtKdimenls of the invention, a 
I6('y and/or I5('!<) antibody, or humanized fonns ihertsif. 
arc used lo bind soluble Neutrnkine-alplw und/or Neulrokinc- 
alpIiaSV and/or agonists and/tir antagonists thereof and 
thereby inhibit (either panially or completely) M cell pfi>lif- 
eralion. 

.Mtematively. the invention also eiicompas.'^cs. aniiNKlies 
that bind specifically to a Neolrokine-alplia anil/»»r Ncii- 
imkine-alphaSV*. but do ni>t inhibit or reduce a Neuiri>kine- 
alpha and/or Neutrokinc-nlphaSV -mediated biological activ- 
ity in vitro and/or in vivo (e.g.. sliniulation of li cell 
proliferation ). In a specific emKulimeni. antiboilies of ihe 
invention do m>i inhibit or adduce a Neutmkine-alpha and/or 
Neutrokinc-alphaSV-mediaied biological acliviiy in vitro. In 
aix»tber non-exclusive embodiment, antibodies of the iiiven- 
tioQ do not inhibit or reduce a NeulA>kiiie-alplui and.\>r Neu- 
Irokiue-alphoSV medial eti bioUigical activity in vivo. In a 



NO:2. in vivo. In another specific, non-exclusive enibtvli- 
ineni. the antibiKlies of the iiivemion speeilically bind to an 
amino acid sei^iience umlained in ami mi acid residues fmjn 
Val-227 ui .\sn-242 of SKQ ID N(>:2. in vitro. In ajiother 
specific. ni>n-exelusive embixliment. the antibodies of the 
invention specifically bind to an amino acid sequence con- 
tained in amino acid rvsidiies from Val-227 to .\sn-242 of 
SI{Q lO NO: 2. in vivo. In anoihcM" specific, non-exclusive 
enibitdinieiit. the antibixlies of tl*e invention specifically biiid 

lit lo an nmiiuv acid sequence coiitoinetl in nm'mo acid n:s*idues 
Irom 1Mk-2.^0 to t"ys-245 of SKQ ID NO:2, in vitm. In 
iifKilher specific, no n- exclusive embodiment, the antibodies 
of tlic inveiilit)!) specilicaliy bind lo an amino acid sequence 
conlainetl in amino acid residues from l*he-Z^() lo ('ys-245 of 

\y SfiQ ID Nn:2, in vivo. 

Ilw invention also provides antibixlies that competitively 
inhibit the binding of the 9B6 monoclonal antibody pr\>diiced 
by the hyhridonia ck'posited as H T.^- 1 1 59 to a polypeptide of 
ihe invention, preferably llie polypeptide of SI*!Q ID N():2, 

?(i mort prelenible to a ptilypeplide having the amino acid 
sequence of residues Sct-171 to nie-i 94 of Sh'Q ID NO:2. 
Compclitivc inliibition can be deiennined by any method 
knovtn in the art. for ex;miple. using t Ik competitive binding 
;i>says describcxi herein. In preferred einhiHlimenls. llK.'anti- 
body compel ilively inhibits the binding of 0ri6 monoclonal 
nniibtxly by at least 9.S%. m Ic-tsl OCVVo, at lea.^i R5%. at least 
Sfi^v>. [It least 75%. a I least Hr/o. at least 60%. at least 50%, to 
the ixilypeplide of SI-.Q ID NO: 2. or more prefenibly to a 
polypeptide having the ainint) acid sequenetM>f residues Ser- 
171' to I'he-194 ofSl-:Q ID N{):2. 

ihe invention lilso provides antibixiies that competitively 
inhibit the binding of (he I5C10 monoclonal nntihody pn>- 
duced by the hybridoma deposited as VTA- 1 1 5S to a pttlypep- 
tide of the invention, prefenibly the polypeptide (d* SRQ IH 

'.^ NO: 2. more preferably to a polypeptide Iviving the amino 
iicid sequence of residues t ilu-22.^ to 'fyr-246 of SI'.Q ID 
NO:2. In prefeiied embodiments, Ihe aniibtidy competitively 
inhibits the binding of 15CI Omoitocloiwl antibody by at least 
i)5%. at least 90%. at least K.S%. oi least R0%, ai least 75%. at 



spcxrificcmbtKlimenl. ihcaiuib^xly of the invanion is 9H6. or an least 7()%. :it least at Iciist 50%. lo the polypeptide of 
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a humanized ['orm thereof. 

As described above, the invention encompasses antibodies 
tliat specifically bind to the s;ime c-pitope as at le-asl one of the 
antibixlies specifically referred to herein, in viini andAv in 
vivo. 

In a specific embodiment, the antibixiies of the invcnliua 
specifically bind lo an amino acid sequence contained in 
amiiHi acid residues from about Ser-1 7 1 lo abtuit l*he- 1 94 ol 
SKQ ID NO: 2. in vitrtv In ;int>ther specific. nonH.'Xclnsive 
cmlxxiiment. llic antibodies of the invention specilic;dly bind m' 
ii> an amino iicid sequence contained in amino acid residues 
from about Scr-171 to about lM)e-194 of SI-Q ID NO:2. in 
vivo. In am>lher specific, mm-exclusive einbiKiinieiii. iIk- 
antibodies of the invention spcx'ifieally bind to an amino acid 
sequence couliiined in amino acid residues from I.ys-17.1 to 
r.ys-l88of SHQ ID NO:2. in vitn>. In another specific, non- 
exclusive embodiment, the aniibixJies of Ihe invention spe- 
cifically bind lo an amino acid sequence conluined in amino 
acid residues IKmi I.ys.l73 to I.ys-lRR of SHQ ID NO:2. in 
vivo. 

In an additional specific tTiibodimcnl, theaniihtxiies of the 
invention specilicaliy bind to an amino ;tcid sequence con- 
tained in amino ocid residues lh>m abtnit Ci!u-22.^ to abinil 
'(yr-246 of SKQ 11^ N0:2. in vitro. In another spc"cific, non- 
exclusive embixlimenl. the aniib*.xlies of the invention spe- 
cifically bind to an amino acid scxjuence contained in amino 
acid residues from about Giu-22.^ to about Tyr-246 of SF.Q 1^) 
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SI'^Q 1 1 > NO:2. or more preferably lo u polypeptide having the 
umino acid sc-quence of residues Cilu -2 23 to 'fyr-246 of SliQ 
IDNO:2. 

.Addiiiorud emNxliiiKnls of the invc*ntion arc directed to 
the 9n6 antibody and lo the hybridonui cell line expressing 
this antibody. .A hybridtmiii cell I inccx pressing .\ntibody 91 K> 
was deposited with ihe -\1X*C' on Jan. 7, 200C) and has been 
assigix:d .WW Deposit No. Kf.A-1159. In a pa^fcrred 
einbiKliinenL anliboLly 9M6 is hiim:ini/ed. 

.\dditional cmhtxliments of ihe invuition arc directed to 
the 1 5C' 1 0 aniibtidy and to the hybridoma cell line expressing 
this anlibiKly. A hybridoma cell litic expressing .Antibody 
1 5<'I0 was deposited with the .MX '( * on Jan. 7, 2(MK* and has 
been assigned .VrCf Deposit No. l*'fA-l 1 5S. In a preferrcxl 
einbodinient, antibody I SCIO is luiinani/ed. 

In a >pc*cific embixlimenl. the specific ant ibt^dies described 
above are humanized using techniques described herein or 
nlherwise knt)un in the art and I hen usetl as therapeutics as 
tiescribed herein. 

In another specific embodiment, any of the antibodies 
listed abt>ve arc used in a soluble form. 

In anolhet specific einUidiment. any of the antibodies 
liiiled above are conjugiited lo a toxin or a label {os describcxi 
infra). Such coniugaied antibodies are uscxi to kill a particular 
population of cells or to quant i late a particular population of 
cells. In a preferred cTiibtidimeni. such ainju gated antibodies 
are uscxl to kill M cells expressing Neulmkine -alpha receptor 
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onihcirsurthcc. In iiiuuhcr prvrcrrctl cinbixJiincnl, such L^on- 
i Healed :)ntibt)Jies arc wacd lo qiuintitute 13 cells cxprossinji 
Ncutmkine-alplia recepUM" nil ihcir surhiccv 

111 liiuitlKT spcciTic cmbtKlimtriii. uny o\ ihc iiniihtidies 
lisie<l olxwc arc ctMijiigiilotl lo n loxin or ii label (:is described 
iiifra). Such coiijugaicd anliKidics are iist*d lo kill a particular 
population of cells or to qiiantiuitc a porticuUir popubiioii of 
cells. In a preferred enibodinieni, such coniu*ialcd anu bodies 
are used lo kilt mtuioeyic cells expressing the membrane- 
bound I'onn of Nculn)kine-:ilpliii. In am>llK:r pn^lenwl 
cmbcxJimenl. such conjujiatcd aniibtidies are used lo quaiiti- 
lateniomKrylc cells expressiuii Ihe nienibranc-boiuid fonn of 
NeiitA>kine-alplia. 

"IhcnnlibiKliesorilie invention also have iLsesas llienipeu- 
lics and/or pn)phylaelics which include, bul ore not limiled lo, 
in aciivaiing moniH;yics or blocking nionoc>'tc acuv'aiion and/ 
or killing momxryie lineages that express ihe membmnc 
hound fonn i)rNculnikine- alpha on their cell surl'accs (e.g.. to 
treal. prevent, and/or diagiu>se myeloid leiikeniias, monocyte 
based Icukemiasand lymphomas, monocytosis, nionocylope- 
nia. rhcuinaioid arthritis, and other diseases or conditions 
associated with iietiviiied monocytes). In a specific ciubodi- 
ment. iheanlibtxlies uftlie invetititm lix complcincni. InotlK-r 
specific enilxidinicnls. as hirthcr described herein, the arui- 
bodies of the invent it >n (or thigmcnts iheretd") are associated 
with he I cri) logons pt»ly peptides or nucleic acids (e.g.. toxins, 
such as. compounds tliat bind and activate eiidogcnous cyto- 
to.xic cUeclur systems, and radioisotopes: and cy totoxic piu- 
dnigs). 

In another em hud ini en 1, one or more monoclonal aotihiKU 
ies are produced wherein U>c\' recMgnize or bind Neutn)kine- 
alpha Dud/or a niirtcin thereof, but dti not recogni/e or bind 
Neuln'>kine-alpli:iSV and/or a n lutein Ihera'f In a related 
embotlimcnt. one or more monoclonal antibodies are pn>- 
diiced wherein tlx-y rccogiiizc or bind Neutrokinc-alphaSV 
ynd'or a inutciii thereof, but do nol rectjgiii/c or bind Neu- 
trokine-alplia andA>ra nuiiein tllerL^>t", 

As discussed above. aulihiKlics lo the Neutrokine -alpha 
iMid/or Neuimkine-alpha SV polypeptides of the invention 
can. in turn, be ulifi/ed to generate aiiti-idiolypc luitilxxlies 
that "mimic" the Neulrokinc-alplvi. using techniques well 
kmiwn to those skilled in the art. (Sec. e.g., Grcenspiui & 
liona. lASI'M J. 7(5).437-^44 (1989). and NissinolT. J. 
Immunol. 147(8):2429-2438 ( I Wl )). Kor example, anlibixl- 
ies which bind lo Neutn^kine-alplvi and/or Ncuin>kine-alpha 
SV" and competitively inhibit the Neuirokine-alpha ;md/or 
Ncutrx)kine-alplui SV muhinierizntion and/or binding to 
ligand c;in be used lo generate ami- id ioTy pes that "mimic" the 
Neulnikine-alplia I'Nl' mullimeri/alion ami/or binding 
domain ;u)d. as a consequence, bind to ami iKiitralizc Neu- 
trokine-alplia or Ncuir^ikiix:-alpha SV aiul'or its ligand. Such 
neutralizing anli-idii>lypes or fab IWignients ol such anti- 
idiotypes can be u.sed in thenipeulie regimens lo ncnjtrali/^ 
Neuln>kine-alpha ligand. I -or example, such an ti -idiotypic 
antibodies can be used to biiKl Neuimkine-alpha and'or Neu- 
trokine -alpha SV. or U) bind Neutrokine- alpha and/or Neii- 
trnkiiK'-alpha SV receptors on tiic surface of c*ells of B cell 
lineage, and thereby block Neuln>kine-alplia and/or Neu- 
tR>kine-alpha .SV mediated B cell acli^'-alion. prt> literal ion, 
and/or dincrcntiatioii. 

Immune Systcin-Kclaicd Disorder Diagnosis 

Neutrtikine-alpha is expressed in kidney, lung, peripheral 
leukocyte, bone niarmw. Tccll lyniplioiMa. B cell lyjnplioina, 
activaieil T cells, stomach cancer. sinot>th nniscle, macroph- 
ages, and cord hkHKl tissue, and particularly cells of mono- 
cytic lineage. Morev>ver. Neuin>kine-aIphaSV is expressed ia 
primary dendrilic cells. .Addilionally. Neutrokine-alpha is 
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cxprcs.«;cxl imi ihc cell surface of ihe following non-hcmato- 
. poicsic tumor cell lines. Co Ion carviminias IICT 1 16 (.'VICC 
.Acccs,^ion No. (■C'L-247) and irr-?^ {AlCC .Accession No. 
H'fB-."^K): Colon adeiK»carcinotrias C"aco-2 (.VfCC.Accession 

> No. Ifl]i-.17).C*<>1.()20I (.ATCr Ac-cession No. CCL-224). 
and WiOr (AWC .Accession No. (X^r.-2I8); Breast adeno- 
carcinoma MD.-\-MB-2:^l (.ATrr .Accession No. irn^26): 
Bladder squanii»us caainoma SC'aBIlK (.VrCT Accession 
No. H'fB-.^): Bladder carcinom:i I ff- II (A'l'CCAccc^.sion 

^" No. CR[.-I47."v): Kidney carcinomas A-4y8 (AlCC .Acces- 
sion No. HTH-44.1.( 'aki-l (.A! (t* .Accession No. H'ni-46). 
and (*akj-2 {A\ ( C Accession No. I ffCi-47); Kidjiey. Wilms 
luniorSK-NI-.P-l (.Al ( f * .Accession No. lffB-4S):and Pao- 

j ^ creas carcinomas I Is 766T (.A'f( '( ' .Accession No. 1 I TB- 1 34 ), 
MIA P-ara-2 (.VIXC" Accession No. C RI.-I420), and 
SU.86.86(.ATC'C Accession No.CRI.- IS37). For a number of 
immune system -r el 01l\I disorders, .subsiajuially altered (in- 
crciiscxl or dccreasi.\i ) levels of Ncuimkine-alpha and'or Neu- 

:>n trokine-alphaS V gene expression am be delcvtcxl in immune 
system iissnet>ritlherceIlsor btxlily Ihiids (e.g.. sera, plasma, 
urine, syaiwial lluid or spinal lluid) taken from an individual 
havinu such a disorder, relative to a "standard" Neutrokine- 
alpki and/or Netitnikine-alphiiSV gene expression level, that 

?5 i s . the N ei 1 1 rok i I le -a I p h a and/'o r N eu t roki ne -a I p haS V cxprcs - 
sion le\'ei in immune system tissues or btxiily tluids from an 
individual n{>t having the immune system disorder, "fhus, the 
invention pnivides a diagnostic nicihod u.selul during diag- 
nosis ufai) immune system dis*»rtler. which involves measur- 

'u ing the expression level of the gene encixling the Nentmkine- 
alpliii and/or Neuin>kine-alphaS\' polypeptide in immune 
system tissue or other cells or body (luid fn>in an individual 
and cojnp:iring the measured gene expression level with a 
standard Nenimkine-alpha and/or Neutnikine-alphaSV gone 

; > ex press i on le ve I . w I lercby a n i nc rea se o r d ec a^a stMU llic gene 
cxprc-ssion level compared to the standard is indicative of an 
immune system disorder or normal activation, prolifer^ition, 
dillereniiation. and/or de:itli. 

In particnL'ir. it is believcil that certain tissues in mammals 
with cancer of cells or tissue of the immune system express 
signilicanlly enhanced or reduced levels of iIk' Neutrvikinc- 
alphii and/or Ncutrokine-alpliaSV polypeplidc and niRN.A 
cnciKling Ihe Neulrvikine-alpha and/t»r Neulrokine-alphaSV 
polypeptide when compared to a corresptniding "standard" 

4S level, l-iinher. it is believed ihiU onlianced ordepresscxl levels 
of the Neuin'tkine-nlpha and'or Neiitn>kine-alphaSV 
polypeptide can be delected in certain body fluids (e.g.. sera, 
plasma, urine, and spijial lluid) or cells or tissue lioni mani- 
nials with such a cancer when comparxxl to .sera fn>m main- 

>u ma Is of ihe same species not having the cancer. 

I or example, as diseased herein, Neuin>kine-alplia is 
higlily cxpressL*d in cells of monoc*ylic linciige, Aca>rdingly, 
polynucleotides of the inventiun (e.g.. pi)lynucleolide 
.sequences comp lenient ar\' lo all or a portion of Neutmkine- 
alphit mRNA and/i>r Neuirv>kiae-alpliaSV mRRA) and anti- 
bfxlies (and aniibi>dy fnigtnents) dia^citxl againsi the 
polypeptides of the invc*ntion may be used to quanlitate or 
qitdiuite concentniiions of cells of nK>iK»cylic lineage (e.g.. 
monocytic leukemia cells) expressing Neiiirokine-alplia on 

W.I iheir cell surfaces. 'ITilsc antibodies additionally have dias- 
noslk applications in dctcciuig abnomw lilies in the level of 
Neulrokine-alplw gene expression, or abnormalities in the 
simcnire atid/or tempoml, tissue, cellular, or subcellular loca- 
tion of Neiil roki ne- alpha and'or Neutrokine -a IphaSV. These 

6> diagnostic assays may be performed in vivo or in vitro, such 
as, for example, on bUnxi samples, biopsy tissue or autopsy 
tissue. 
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Additionally, as distk)scd he ruin. Nciiln)kino-iilphu nxcp- 
lor is expressed primarily on cells 1) cell lineajie. Acx^onJ- 
ingly. Ncum>kinc-it!plia polypopiides of !hc invciiiion (in- 
cluding labeled Nciilniktne-alplia polj'pcptidcs and 
Noumikinc-alphii liisinn paueins). and anIi-Nemmkine-al- ^ 
pha aniibodics (inclitdinji anii-Ncniirokinc-alpha antibt^dy 
fragnicnls) against the ptilypcpiidcs oflhe invcnlion rmxy be 
used 10 quaatitaieorqualitaicconceniralions tifcclls ofBcell 
lineage (e.g.. U tell relaied leiikeniias or iyniplumias) 
express inji Neinmkine-alpha receplt^r tm their cell surlbces. lt> 
ITiese NciilrokiiK-alpha polypeptides and antihi^dies addi- 
tioivilly havediagnoslic applications in delecting abiu^muili- 
ties in the level ol NeiUri>kii»e-alplui receptor gene expression, 
urahnoniialities in the striielure atKl/or leinponil. li.ssne, cel- 
lular, or siibtx'Ilular Itxation of Ncuirokine-alpha receptor l> 
and/or diagnosing aciivity/dctects in signalling pathways 
associated with Neutr\>i:jne-3lpha. lliesc diagnostic assays 
may be perfunned in vi\t) 4)r in vhro. such as. tor example, on 
bl(u>d samples or biopsy tissue using techniques descTibed 
herein i>r otherw ise knmvn in the art. 2ii 

In one enibtxiiment. Neiitrokiiie-alpha and'or Neiitrokine- 
alphaSV polynucleinides or polypeptides or Neuirt>kine-al- 
plia and/or Neuirokine-alpluiSV agonists or antagonists (e.g.. 
anti-Netiirokine-alpha and/tir anti-Neutrokine-alphaSV anti- 
bodies) oTiIk: invention a a* used to irvai. prevent, diagnose, or 2^ 
pmgiiose an individual having an inimuntulelkriency. 

Imnuinodelicicncics that may be treated, prevented, di<tg- 
nosed, antl/or pixignosctl with the Neulrokine-alpha and/or 
Neutn»kine-:ilplui.SV polyiuicleo tides or pttlypeptitles or 
Nenln>kine-alpha antl'or Netitrokine-alpluiS\' agonists or wi 
antagonists (e.g.. aiHi-Neuimkinc-alpha and'or anii-Neu- 
tixikine-alphaSV antilKulies)i>l the invention, include, but are 
not limited to one or more immnnndeliciencies .selected lh »m; 
se\^ere combined immunodcliciency (SCII ))-X liiiked. .SC'IH- 
autt>S(.>nial. adeni>sine deaminase delicieney (.-VO.'V deli- 
cicncy). X-linked agammaglobulinemia (XI. .X), Bniion's 
disaise. conizenital auamniaiilobulinemia. X -linked int'aniilc 
agammaglobulinemia, acquired ag;imniaglobulinemia. adult 
onset againmaglobulinemin. late-onset aganimaglohnline- 
niia. dysg:inunaglobiiIineniia. hypog;unnutgiobulineniia, 4ii 
tninsient hypogamnuiglobulinemia ol inliuicy. unspecilied 
hypog;^n>magl^lbulinelllia. ag:iminag]obulineniia, common 
variable iinmutuxJeficiency (( VII J) (acquired). Wiskott-Al- 
drich Syndrome (WAS). X-linked inuiuinodeliciency with 
hyper IgM. non .X- linked imnuimxiencieney with hyper IgM, a?> 
.'^elective lg.\ deficiency. lg(i subclass deficiency (with or 
without Ig.A deficiene>'K an! ibtxJy deficiency with normal or 
elevated ]gs. iiuimint>deiieiency with thyimnua. Ig heavy 
civiin deletion.s. kappa chain deficiency, R cell lymp!>t)pn>lir- 
erativc disorder (lil.PD). selective IgM inmuinodcfkicncy, 5ii 
rcccssh'c aganunoglobulincmia (Swiss type), reticular dys- 
genesis, neonatal neutropenia, severe congenital leukopenia, 
thymic alymplioplasia-aplasia or dy'splasia with immunixle- 
(iciency. ataxia-ieUmgiectasia, .short limbcxJ dwjirfism, 
X-linked lymphopn>li femtive syiKin^mc (XIJ*), Nezelof syn- 
drome-combined immunodeficiency with Igs. purine nuclei>- 
side phosphorylase delicieney (PNP). MllC Class II defi- 
ciency' (Hare I .yniph(tcyic Syndnune) and severe ct)nibined 
inununode(icieiKy. 

.According to this embodiment, an individual having an ft* 
inmiunodelicieixy expres.ses aberninlly low levels of Nchj- 
Irokine-alpha and/or Neuirokine-alplia SV when compared to 
an individual no! Ixiv'mg an itiununodeficiency. /Viiy means 
described herein or otherwise known in the an may be appl ied 
to detcxt Neutnikinc-alpha and/or Ncinrokinc-alphaSV poly- 65 
micleoiides or pt>lypeplides of the invention (e.g.. FACS 
analysis or 1*11 .IS.'\ detection ofNeuirokinc-al pha and/or Neii- 



trokinc-alplwSV polypeptides of the invention and hybridiza- 
tion or K'K detection of Neulrokine-alpha :Jlld.^»r Neu- 
tA>kiiK*-alp!wSV' polyniiclL\>iidcs of the invention) and to 
deicTtnine the cxprcssion pAililc ol Neuimkine-alpha and/or 
Neutrokine-alphaSW polynuclcoiities and/or pi->lypc7» tides of 
the invcnlion in a biokigical sample. 

.'\ biological s:unplei>ra perstm alUicted with an immuno- 
deficiency is characterized by low levels of expression of 
Neuinikine-alpha aiul/'or Neiilrokine-alphaSV when coni- 
pared to that observed in individuals not having an immuno- 
deliciencv*. "Ilius, Neuln>kine-aipltj and'or Neutrokinc-al- 
pIviSV" polynuclev>tides and'or pt>l\'peptides of the invention, 
and/or agonists <>riiniagoni.sts iliereof may be used according 
to the methods ctf the invenit^in in iIk* diagnosis aiid/or pn>g- 
nosis i»f an iniiiium>deljciency. I -or example, a biological 
sample obtained fmm a perstm suspected oJ' being afflicted 
with an immunodeficiency ("llie subject") may be anaK'/ed 
tin the relative expression level (s) oi*Ncutrokinc-nl pha. and/ 
or Neutrokinc-alphaSV" polynucleotides andf'or polypeptides 
i>f tlie invention, fhe cxpasision !evcl(s) ol one or more of 
these molecules oflhe invention is (are) then compared to the 
expression level(s) of t lie same molecules oJ'tlx* invention as 
e.xpressetl in a per>>(m kiiowii not to bealllicled with an iuuuu- 
ntxJeiiciency. .A significant dilVerence in expression lcvel(s) 
t>f Neutrokine-alpha. and'or Neuirokine-alphaS V. polyniK*!e- 
otides andAir polypeptides oflhe invention, and/or agonists 
and/or antagonists tlK:nx>f- between samples obtained Tnun 
(he subject and ihectnllntl suggests ihni ihesiibjecl isalllicieti 
with an imnunuxleliciency. 

hi another embtwIimenL Netilrokine-:ilpha and/or Neu- 
Irokine-aiphaSV polynucleotides or p«>ly[K:plides or Neu- 
trokine-alpha and/or Neutmkine-alphaSV agunisls or 
antagonists (e.g.. anti-Neiiln>kine-alph;t aiKl/or anli-Neu- 
(rokine-alphaSV anlib*>dies)oJ tlx* invent ion are used tolnrat. 
diagno.^u-* and'or pn>gmise an individual having conniion vari- 
able immunixleliciency disaise ("C'V'll)"': also known as 
"iicquired agamnuiglohulinemia" and "ucquired hypt>ginn- 
maglobiilinemia") or a subset of this disease. .Vccording to 
this cmbodimeni, an individual having C V|]) or a subset of 
individuals luiving CVID expresses abernml levels of Neu- 
irokine-alplia and'tir Neutmkine-alplia Receptor on tlieir 1^ 
cells and/or monocyies. wlien compared to individuals m>i 
having CVID. Any means described herein or otherwi.se 
known in the art may be applicxi lo detect Neutrokino-alpha 
polynucleotides or polypeptides of llie inveniii>n and/or Neu- 
Irokine-alplui Keceptor ptily peptides (e.g.. IvXCS analysis t»r 
1:I..1S-A detection orNeiilxokine-alplia ajid'or Neulrokiue-al- 
pluiSV polypeptides of the inventitm ami hybridization or 
PCR detection of Neutrokinc-alpha aiiil/or Neutrokinc-al- 
phaSV polynucleotides of tJic invention) and to detctinine 
d i fl'e rcMi t i a 1 1 y I lie cxpres si tMi pro fi 1 e o !>1 eu l r\> k i ne-a I pha . and'' 
or Neutn>kine-alpha.SV ptilynucleo tides or pt>lypc*p tides of 
the invent icm and/or Neutriikine-alpba Kx^eptor pi>lypepiides 
in a sample containing at least monoc%ne cells or stinie com- 
ponent thereof (e.g., RN.'\)as compared to a sample contain- 
ing at least B cells or a component thereolX'e.g,. RN.A). In the 
instance where a sample containing at least uiiMii»c>'le cells or 
some comptineni thereof (e.g.. RN.A) is detertniiied to n;rteci 
Neutrx)kine-alpha and/or Neutrokine-alpha.SV' polynucle- 
otide or polypeptide expression and a s'limple containing at 
le:ist H cellsora component thereof (e.g.. RN.A) is determined 
to rcflect less than normal levels of NeiUnikine-alpha receptor 
polynucleotide or polypeptide expression, the samples may 
he correlated with the occurrence oi'CVll) (i.e.. "acqnired 
aganiniaglobulinaiiia** or "acquired hypogammaglobnlinc- 
mia ). 
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A siibstH oJ' persons alllicicd vvilh C'V'iI>arcdianiClcri/c<J 
by lligh levels ofcxprcssiiiii of Kith NciilrokiiK-alpiiii iiiid Uie 
NeutiukJne-olpIin receptor ("NAK") in pcriphcml or ciaubi- 
inji R cdls when cumpiirvd U> ttuil observed in iiKltvi(ht.'ils not 
huiving C\'ll). In contrasK pere^ms w|u> ;ire not nllliaetl wiih S 
CVID arc typically ehamcteri/ed by Itnv levels oj* Ncii- 
trokine-alpba expression and hiuJi levels ol'NAK expression 
in peripheral ortireiiluliiii! \i cells. I bus. Neutmkine-alplvi. 
Neuimkiae-alphaSV poly peptides. and'iH* NAK polypep- 
lides. polymicletilides ;iml/or ptilypoplkles ol"ll>e invention, tu 
and/or agonists or antagonists ihereifl'. may be used accorclin^i 
to tlie methods of the invention in (lie dilTerenti;il diagnosis of 
this subsel of C'V'II). I'or example, a siimple of peripliend H 
cells obtained Ironi a perst^i suspected of heinu :iinieted wiih 
CV'ID ("the subject") may be analywd for the n Uilivcexprcs- i> 
sion IcvelCs) of Neiitn>kine-a!pha. Nentrokine-alphaSV. and/ 
orNAR polynuclei'ilides and/or p^dypcpiidcs oft lie invL*ntion. 
Ilie expression level(s) of one or more of these molecules of 
the invention is (are) then comparetl to the expression levd(s) 
of the s;nne molctiiles of the invention as cxprvssetl in a 2m 
person kiiown not lo be a 111 ic ted with ( A' 1 1 ) ("ihe control"). A 
signilicant diflcreiicc in expi^esston Icvel(s) of Neiilrokine- 
alpl)a 3nd/or Neuirokine-alphaSV* polynucieolides or 
polypeptides o( the invention. antlAir N.M< polypepiides. iimU 
or agonists and/or antagonists thereof, betucen s;imples 
obtained fn>m the subject and the eoiilrol suggests Hi:ii ihc 
subject i> afllictcd with this subset of C'\ II). 

In a specific embodiment. N cut r»»kine -alpha andor Ncu- 
trokiiK'-alphaSV poly uiick*ol ides or piilypepl idc's. or agonists 
or niilagiinisis theand (e.g.. unli-Neutnikine-alpha. and/or ;ii 
anti-Neulrokine-alpha.SW antibttdies) are used lo diagjutse. 
progiiose. treat, or prevent a disorder clunacieri/.ed by \leli- 
cieni .serimi innnujiogKibulin pnKhiction. R*current infcv- 
tioiiS- antl'or immune .system dysfunciii>n. Mi>rei>vor. Nen- 
Imkine-alpha. and.A)r Neutn.>kiue-alpluiS\ polynucle<ilides v-. 
or polypeptides, or agonists oranlagonisis thereof (e.g., anii- 
Neulmkine-alplui and/or anti-Neulrokine-alphaSV" antibod- 
ies) may be used U* diagiK>se. pa)gnt»sc. treal. or prevenl 
infections of the ii)inis. hones, skin, and/or pamtid glands, 
blood- borne infot-tions (e.g.. sepsis. fuenn)gitis, septic anhri- 411 
tis. and-^or osteomyelitis), autoimmune diseases (e.g.. those 
disckised herein). inl]innmalor>- disorders, anti nwligmincies. 
and/or any disease or dis*>rder or condition associated with 
these infections, diseases, di.sorders and/or malignancies) 
including, hut not limited to. (A'lIX other primary ininuiiic 4S 
deficiencies. IIIV disease. Ci.L, recuiTciU bn>nchitis, sinusi- 
tis, otitis media, conjunctivitis, pneumonia, hepatitis, menin- 
gilis, herpes /Lvster (e.g.. severe herpes zoster), and; or Fncti- 
titory'Sfis rtirrtH. 

In another embodiment. Neuirokine-alpha uivh'or Neu- 
trokinc-alphaSV pt>lynui:kxi tides or pt)lypeplides or Neu- 
Irokine-alpha and/or Neuin>kine-alpluiSV agonists or 
anlagoni.sls (e.g.. «nti-Neulr\)kine-alphu and/or anli-Neu- 
t a »ki I le -al ph;iS V ant i bod ies ) o f t he i nveni t o n a re 1 1 sed tot rc:\ 1 . 
diagnose, or prognose an individual having an autoimmune 
disease or di.sorder. 

Autoimmune diseiises or disinders llial may be treated, 
diagnosed, or prognosed using Neinnikine-alplui and'orNeu- 
irokiue-alpluiSV* polynuclct>iitk.'s or p^ilypeptides or Neii- 
tmkitv-alpha and/tir Neulr^ikine-alphaSV* agonists or f»i> 
antagonists (e.g.. anti-NeulR)kiiie-alplia and/or anti-Neu- 
irokitie-alplia.SV' antib*Hlies)of die invention include, but are 
not limited to. one or more of the lo (lowing: auloimniune 
hemolytic aneniiii. aut\»tmmnne netmnial thrcmibocytopenia. 
idiopathic ihrLmibtK:ytopenia purpura, autoimmunocylopc- 6.^ 
nia. hemolytic anemia, an tiphospho lipid syndrome, dcniiati- 
lis. allergic cncq>h:ilomyelitis. myocarditis, relapsing poly- 
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cliondriiis. rlieu malic heart disease, glomeniloriephritis (e.g. 
IgA nephropathy). Multiple Selemsis, Neuritis. Uveitis Oph- 
thalmia. I \>Iyendi>eri nopal hies. Purpura (e.g.. Ilcnlix;h- 
Scoenlcin purpura). Reiter's f^iscase. St ill- Man Syixlmme. 
.AiiToinmiune I*iiImonary Inilamniaiion. Ciuilbin-Barre Syn- 
da>me. iustilin dependent diabetes tiicHitus. and autoimmune 
inllammator)' eye, autoimmune lhyn>iditis. hypothyroidism 
(i.e.. Ilashinioiti's thyn^idiiis. .systemic lupus ervihemaiosus, 
Ciixxlpaslure's syndmnie. I'emphigus. Receptor nutoinmui- 
ntiies such as. for example, (a) Cinives' l>i.sease. (b) Myas- 
thenia Ciravis. and (e) insulin resistaiKC. autoinmume 
hemolytic anc^nia, autoimmune thmmhocytopenic purpura. 
HK'umaloid arthritis, selerxideniia witltanti-collageti anlibtuJ- 
ies. mixed cimneciive tissue disease, poly my osit is/derma to - 
myositis, pernicious anemia, idiopathic Addison's disease, 
inferlilily. glomerulonephritis such as primnr>' gJomerulonc- 
pliriiis and Ig.'\ nepliropathy. bulbus pemphigoid. Sjogren's 
syndr\>me. diabetes mellitus, and adrv^ner^ic drug resistance 
(ine hiding adrenergic dmg resislimce wiih astlmia or cystic 
libro.sis). chnmic active hepatitis, primary biliar>' cirrht^is. 
other endocrine ghuW failure, vitiligo, vasculitis, post-MJ. 
eardiotojny syiKlrtime. urticaria, atopic denuatitis. asthma, 
inlbmmatory niyo pal hies, iuid otlier i^l^;ullm;ltor^'. gmmilo- 
mati>us. degenerative, :uid aiaiphic disorders. 

According lo this embodimeiil. an individual having aji 
autoimmune disease or disorder expresses abernuilly higli 
levels of Neutn>kine-alpli:i. Neuimkinc -alpha SV and/or 
N AK when etinipcired to an individual iK^t having an auloim- 
imiiu: di.sea.se or disonkT. Any means describetl herein or 
otherwise known in the an may be applied tt» delect Neu- 
Irokine-alplia. aud/'or Neulmkine-alplviSV polynucleotides 
or pi tly peptides t)i' tlie invent iuu and/or N.VK polypeptides 
(e.g.. I -ACS aiudysisor h'l .IS.A detection of Nemrokitie-alpha 
and/ or Neutrokine-alphaSV polypeptides of the invent ion 
and hybridi/iuion or P("l< detection orNeutmkinc-alpha and^ 
or Neutrokine-alphaSV ptilynuclet>tidosof the iiivaiiion) and 
to detenniiie the expressioji prohleof Ncutrokiiie-alplia and/ 
or Neulrokine-alpliaSV*. polymicleoi ides and/or p*"»lypepliries 
of the inventhm and.'or N.\R ptilypepiides in a biological 
sample. 

.\ biological sample of persons alHicted with an autoim- 
mune disease or disi>rder is ctianieierized by higli levels of 
expression ol"Neutn>kine-alpha. Neutrokine-alphaSV. and/or 
NAR wlicn compared to tliat observed in individiuds not 
having an auto immune disease or disonler. Huis. Neulrokinc- 
alphti and/or NeiURikine-alphaSV polynucleotides and/or 
ptilypeplides of the inveiuioa. and'iir iigtmisls oraiiiagoni.sts 
tlierw)!, may be used accttrding lo the n)elht»ds (tf the inven- 
tion in iIhi diagni>sis and'or prognosis of an outoiuuuuac 
disejise or di.>iorder. F"or example, a biological s^imple 
vtbiained from a person suspected of being atilicted with an 
autoinmiune disease or disorder ("the subject") may be ana- 
lyzed for the relative expfcs.^iion levcl(s)ofNeu(mkinc-alpha. 
aiid/or Neulrokine-alphaSV polynucleotides and/br polypep- 
tides of Ihc invention and/or NAR polypeptides. Ihe expres- 
sion !evcl(s) of one or more of these molecules of the inven- 
tion is (are) then comparcxi to llie expressitm level(s) of the 
same molecules of the inveation as expres-scd in a pcTson 
km>wn not lo be a 111 ic ted with an autoimmune disease or 
disorder. A si^inificant dilTerence in expression level(s) ol' 
Neutnikine-alplui. and/or Neutrokine-alphaSV; polynucie- 
olides and/or ptiN'pcptides of the invenlion. and/or agonists 
and/or antagonists thercxd* and/or N.AR polypepiides 
bciwecn samples obtained from the subject and the control 
suggests tliat the subject is alllicted with an autoimmune 
disease or disorder. 
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In another cmbtidimciil. Nculrokinc-:ilpii;i and/or Ncu- 
!n>kiiie-alplviSV' ptilynucKxnidcs or piilypepiidcs i»r Ncu- 
imkinc-aJplia and/or Nciilmkine-nlpIiaSV' aiiojiisls or 
aiitagonUts (e.g.. anii-Nculn>kiiie-iilplui aiid'or aiili-Ncu- 
in>kinc-alphaSV anlihtniies) oil he invcmion an; uslxI k* Imai, 
diagnose, or prognose an individual having systemic lupus 
cr>'lhenialosus or a subscl of this disease. According u> this 
embodiment, ari indi\'idual having systemic lupus eryiheina- 
losus or 0 subset ol iixJi vidua Is having system ic lupus ei^ the- 
maiosus expresses a hern rally high levels olNeinrokine-alpha m* 
and/or Neiiiroldnc-alpha S\' when compared to an individiuil 
not having systemic lupus erythematosus or this subscl ol 
systemic lupus erythematosus. Any means described Iierein 
or otlierwLse known in the art may he applied to detect Neu- 
trokiiK>alphaanci'orNeuin.>kinc-aIphaSVpt)lynucle»nidesor i.^ 
polypeptides of the invention (e.g.. lACS analysis or lil.iSA 
dcteclion of Neuln)kine-alpha anil/'t>r NcnirokiiK-alphaSV 
polypeptides of ll)c invention and hybridi/aliiui or PC'R 
detection of Neu Imkine-a I pha aiid/or Neiitrokine-alpIiaSV" 
polynuclevitides of the invention) and to determine the y.* 
expression pa>lile of Nemrokinc-alplia and/or Neuiri>kine- 
alphaSV. pt»lynucIeotides and/or pt^lypcptides of llie inven- 
tion in a biological .s^imple. 

A hiologieal sample of persons alllicted witli systemic 
lupus ery ihemat OS u s i s eha nict eri /ed by h igh ! e\'el s o f expres - . 
sion of Neutrokine-ulplut and/or Ncutrc>kinc-alphaSV when 
ctimpared to that observed in individuals not having systc^nic 
lupus er>'thenialosus. I hus. Neulrokine-alpha aiKi^or Neu- 
trokine-alplKiSV polynucletttides and'or polypeptides i>f the 
invention, and/or aaonisl.^; oranlaoonisls lhiTei>f. may be uschI ii> 
itccording to the methods of the invention in the diagnosis 
and'or prL>gnosis of systemic lupus er>lhematosus or a subset 
of systemic lupus erytheinalosus. I Vir exrmiplc. a biological 
sample obtained from a person suspectwi of being alllicied 
with systemic lupus cryihcMiiatosus ("the subjeci *) may be 
analyzed for the relative expression levelfs) of Neiit roki ile- 
al plia. and/or Neuinikine-alpluiSV polymitleolidcs and/or 
polypeptides of the invention. The cxpA>ssion Ie\'el(s) of <Mie 
or more ol' these mo lea lies ol' the invention is (are) then 
compared to the expression level(s) of (he same molecules of ^< 
the invention as expressed in a penk^n known not lo be 
alllicted with sy.stemic lupus erythematosus. A sigiiihcant 
dilTerence in expression Icvcl(s) of NeulA>ktne-alplia, and/or 
Neutnikine-alpluiSV. polynucleotides and/or polypeptides of 
the iiivenlk>n. aixl/or agonists aiKi/or antagonists thorcof. 4i 
between samples obtained fron) the subject and the contniJ 
suggests that llie subject is alllicied with systemic lupus 
CA'thcmaiosus or a subset therci>f. 

Kurlhemn>re. thcTe is a direei correlation between ihe 
severity of systemic lupus eryliiematosus. or a subset of this .^i 
disease, and the concentrativ>n of Neuta>kine-alpli;i and/or 
Neutmkine-alphaSV polynucleolides (KN.\) and/t>r 
ptilypeptides of the invention- nuis. Neutntkine-alpha and/or 
Nen!n>kine-alphaS\" polynucleotides. (RN.A). pi}lypeplides 
and/or agonists or anlagonisls of the invention, may be used 55 
atwrding to the methods of the invention in prt>gtK>sis of the 
severity of systemic lupus erythematosus or a subset of sys- 
temic lupus er>'themalosus. 1 -or example, a biologicil sample 
obtained from n person suspected of being aOliclecI with 
systemic hip us crytheniytosus ("the subject") may be ana- fis> 
lyzed for the relative expression lcvcl(s)of Neutmkine-alpha. 
aixi/or Nculrukinc-alphaS V polynuclcmlides and/or polypep- 
tides of the invention. "Hie express ii>n level(s) of one or more 
of these molecules of the invention is (are) then compared to 
the expression IcvcKsl of the same molecules of the invention 6-! 
as cxprttised in a panel i>f peiMins kiviwn lo represent a range 
in severities of this disease. According to lliis method, tlic 



match of expression le\'el with a characterized member of the 
panel indicates the severity of the disease. 

In anotlier embiKiimcnt. Neutrokine-alpha and/or Neu- 
trt}kine-aIpliaS\' polynucleotides or pt» I y peptides or Neu- 
in>kine-alplia antl'or Neuirokine-alpbaSV agonists or 
antagoni.sts (e.g.. anti-NeulRikine-nlpha ond/br ami -Neu- 
tmkine-alphaSV anliKidies) of the invention arc used to treat . 
diagnose, or progiwse an individual having rlieunvitoid 
arthritis or a subset of this di.sease. Accetrdiiig lo llits embodi- 
ment, an individual luiving rheumatoid arthritis or a subset oJ 
individiuil s having rlieiuuaioiU anliritis expresses abernmtly 
high levels of Ncutr\ikine-a!ph:i and/or Neutrokiiie-alpha SV* 
when compiled to an individual not having riieumaioid 
arthritis or this subset tif rheumaltiid arthritis. .Any me;ms 
dL-scribed herein or otherwise kuow- n in the art may be applied 
lo detect Ncut roki nc-al pha and/or Neutmkine-alphaSV poly- 
niicle\> tides or polypeptides of the invention (e.g.. FACS 
analysis or r.l ISA detection of Neiitrxikine-a I pha and/or Neu- 
trokriie-alpliaSV polypeptiifcsofllie invention and hybrid i/ii- 
lion or P(*k detection of Neuirokinc-alpha and/or Ncii- 
in>kine-alphaSV polynucleotides ol' the invention) and to 
detennine the expression proiile of Neutrokine-alpha and/or 
Ncutnikinc-nJphaS\* polynucleotides and/or pt>lypeptides of 
the iuventioii in a hiologicLiI sumple. 

.\ biological .sample of persons alllicted with riieum:noid 
arthritis is char;icteri/jL'd by high levels of expa^ssion of Neu - 
irokinc-alplia and/or Neutrokine-iilphiLSV' when compared to 
that obser\-ed in individuals not having rheumatoid arthritis. 
I hus. Neutn)kine-alpha and/or Neutn>kine-alphaSV poly- 
niiclettiides a in I /or ptiiy peptides of the inventiiui, and/or ago- 
ni-sls or antagonists tliere^if, may be used according to the 
metluxis of the invention in the diagnosis aixl/or pnignosis of 
dieuiiKitoid arthritis or a subset of riieumatoid arthritis. Tor 
example, a biological sample iiblaincxi from a perstin sus- 
|Kvicd of being alllictetl with rheumatoid artluitis ("the sub- 
iect'') may bo analy/ed for the relative expression level{s) of 
Neutrokine-alpha. and/or Neutmkine-alphaSV polynucle- 
t)tides and/or p^tlypeptides of the invention. The expression 
iLA'el(s) of oix! or more of these molecules of the invention is 
(arc) then compiired to the expression lcvel(s) of the same 
molcxules of the invention as expressed in a person known not 
to be alHicted with rheumatoid arthritis. A significam differ- 
ence in expression leve](s) of Neutrokine-alplia. and/or Neu- 
trokine-alphaSV. polynucleotides and/or polypeptides of the 
invention, and/or agonists aixl/or anliigonists thereof, 
between samples obtained from the subjeci and the control 
suggests that the subjeci is alllicted with riieumatoid arthritis 
or a subset thervof 

1 hus. the invention provides a diagnostic method useful 
during di;»gnosis of a inununc system disorder, including 
cancers of this svstcm. and iimnunodcHciencics and/or 
autoimmune diseases which involves measuring the expres- 
sion level of the gene encoding the Neutn>kine-alpha and/or 
N eu t ro k in e-al pha SV poly peptide in immune system t issue or 
tulier cells or body lluid from an individual and comparing the 
measur^fd gene expression level with a standard Neutrokine- 
alplia and^or Ncuirokinc-alpliaSV gene expression level, 
whereby an increase or decrease in the geueexpres*si4in level 
comparexl to the staiulard is indicative of an immune system 
disorder. 

Where a diagm>sis of a diM)rdc'r in the immune system, 
including, but not limited to. diagnosis of a rumor, diagnosis 
of an ininiunixleficieticy. and/or diagnosis of an autoiinnume 
(ILsease. has already been made according to conventional 
meihixls. the present invention is useful as a prognostic indi- 
cator, whereby patients exhibiting enhanced or depressed 
Ncut rc>kine-al pha ajid/or Neutrokine-alpIiaSV gene expres- 
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sum will experience a worse clinico) outcome rdativo »o 
patients expressing ihc gene m a level nearer the sUmdiird 
level. 

Hy aruily/ing or determining the exprtsisiiin level oT the 
gene encoding the Neiiirokine-alpha antl/nr Neiiirnkinc-al- > 
plitiSV polypeplide is intended qualilaiivcly orqiianiiiatively 
measuring or esiinuting the level of the Neuiri>kine-alp!ia 
and'or Neiitrokinc-alphoSV' ptily peptide or the level of the 
luRNA encoding the Neulaiktne-alpha and/ur Neiila>kine- 
alphaSV poly pep title in a lircl bii>U>^ical sample eitlier im 
directly (e.g., by dctemiiniiig i>r estimating ahsiiliite pn»lein 
level or mKNA level) or a^latively (e.g.. by comparing to the 
Neulmkine-alplia aixl/or Nciitn>kine-alphaSV pi>lypeptide 
level or mRN.\ level in a second hitilogical sample). Hreler- 
ab!y, ilie Neutmkine-alpha and/or Neinrv>kinc-alphaS\* i> 
polypeptide level or mRNA level in the lirsi biological sample 
is measured or estimated and comparvd to a standard Ncu- 
lrt)kiixr-aIplKi and/or Neuimkijie-aJpliaSV pi^lypeplide level 
or inKNA lev'el. (he slandiird being taken Ihim a sei:<iml 
biological sample obtained fnini an individmil m^l having the 
disorder or being deiennined by averaging levels l'a>ni a 
population olindi vidua Is not having a di.<;<irdcr t>rthe immune 
system. .\s will be appreciated in the art. once a standard 
Neuln>kine-alph:i ami/or Neulntkine-alphaSV pi>lypeplide 
level or mkN.\ level is known, it can be oscxi rvpcatedly ^is ii :> 
stan<.lard for comparison. 

By "biological sample" is imeixlcxl any biological sample 
obtained iVom ;m individual, body tluid. cell line, tissue cul- 
ture, or oilier smrrue which cttnlains Neuiaikine-alpha aiulAtr 
Neuirc»kine-alphaSV* pt>lypc*ptidc or mRNA. As indicalcd. f.i 
biological samples include btxJy (luids (such as sera, plasma. 
tuiiK*. synovial Huid and spinal lluid) which contain frve 
extracellular domains of the Neutiokine-alpha and/or Nen- 
tmkine-nlphaSV polypeptide, immune system (issue, and 
o I iie r t i ssue so u aes found t o ex pros s ctinn p I eie o r free exl n » - > 
cellular domain ofilie Neiitrokine-alpha and/or Neiitrokine- 
alpliaSV or a Neutrokine-alpha and/or Neiitrokine-aJphaSV' 
receptor. Methods for obtoinijlg tissue biopsies and body 
lUiids l'n>m mamnials are well known in ihc an. Where the 
bioUigical s;unplc is to include mRN.\. a tissue biopsy is the 
preferred sintfcc. 

The compounds of the present invention are visctiil for 
diagmtsis. prognosis.or treat menl of various iumume sy.stem- 
rc4ated disorders in mamnvils, prefenibly hnnians. Such ciis- 
orcler* include, but are not limited to tunu>rs (e.g.. U cell and 
monoc>lic cell leukeinias and lymphomas) and tumor 
metastasis, intcciUms by bacteria, vinises and other parasites, 
iiimninodchciciKics. iufl am mator>' diseases, lynipliadenopii- 
thy, autoimmune diseases (e.g.. rlieumuioid iirlhrilis, sys- 
temic lupus eryihcmatosus, Sjogren s-yndrome. mixcxl con- .^n 
ncctive tissue disease, and innammator>' niyt apathies), and 
graft versus host dise;tse. 

Total cellular RN.A can be Lsolaled fn>m a biological 
sanipio using any suitable technique such as (he single-step 
guanidinium-thiocj'anaie-phenol-cbloroibrni method .-^5 

described in Chonx-z>'nski and Sacchi. Anal, ffiorhcm. 162: 
156-159 (1987). Levels of mRNA enctxiing the Neutrokine- 
alpha and/or Neutnikine-alphaSV pt>lypcplide are then 
assayed using any appropriate method. Tliesc include North- 
em blot analysis- S I nuclease mapping, the polymerase chai n 6i) 
reaction (PCR), reverse transcription in combination with the 
polymerase chain reaction (RT-PCR). and reverse Iran.scrip- 
lion in combination with the ligase cluiin reactiim (R T-IX R ). 

.\ssoying Neutmkine -alpha and/or Neiitrokine-alphaSV 
polypeptide levels in a biological sample can ocair using £>s 
antibody-based icchniques. l*or example. Neuimkine -alpha 
and/or Neuirokine-alphaSV polypeptide expression in lis- 



092 Bl 

172 

sues c;m be stivdied with ckissical immunohislological meth- 
ods (Jalkanen. M., el al.../. f V//. HioK 101:976-985 (19S5): 
Jalkanen. M.. et al.. J. Ceil. !ih>i. l()5:.^0«7-30<;6 (19X7)). 
Other autib(»dy-basetl met lu wis ii.^'fnl lt)r delc-cting Neu- 
Iroktiw-alpha and.'or Neiiirokine-alpliaSV polypeptide gene 
expressit)n include inununoassays. such as theenz>'me linked 
imnuino.'tt>rbeni ass;iy (l-LIS.-X) and the radioinunuiwassay 
(R].'\). .*^ui table aiUibtxly assay labels are known in the art and 
i IK hide enzvme labels, such as. gluct>se oxidase, and radio- 
isotope-;, such as itxline ("'L '"'l. "''l. '-'!). carbon CX'), 
sulfur (-S>1 tritium CWl indiimi ("""In. '""Mn, "^In, 
"'In), and technetium ('Tc. '^-'-Tc). thallium (-"'11). gal- 
lium ('"Xia. "\ia). pulladium ('"'I'd), molyhdeiumi (*'^Mo). 
xenon ("'Xc). Iluorine ('"I ). '"Sm. "'l.u. '^''(id. '"^^Km. 
'-^'1^. '^-'Yb. '•■^'Ilo. *^^Y. ^'Sc. '"'^Rc. ^^'^Re, '^-|Y '"'Rh, 
'^*Ru: Imninescem labels, such as luminol; aixi fluorescent 
labels, such as IhiofL'scein and rhtxJamine. and bioiin. 

Icvhniques known in the art jnay be applied to label iuili- 
h*Hlies of the invention. Such icxhniques include, but are m>t 
limited to. the use of bi functional conjugating agents (sec 
e.g.. U.S. Pat. Ni>s. 5.756.065: 5,714.631; 5.696.239; 5,652, 
.V»l : 5,505.9.-^ 1 : 5.4S9,425: SAySm): 5.42«. 139: 5.342.604; 
5.274.1 19; 4.994.560; and 5.808,003; the contents of each ot 
which are hereby iiicorponiled by referejice in its eiuirely). 

The tissue or cell type to be analyzed will generally include 
those which arc kntnvn. or suspected, to express the Neu- 
trokine-alpha gene (such as. lor example, colls of mont^cylic 
lineage) or cells or li.ssue which are kixnvn, or suspected, to 
cKpress the Ncninvkine -alpha rvceptor gene (such as. for 
example, cells of H cell lineage and the spleen). Hie pnnein 
isi>lation OKMhiKls employed herein may. for example, be such 
as ihosc described in I l:irlo\v :tnd I iine (Harlow. H. and I .ane. 
!).. I*)SX. "\llli^>MJie^: A l aboratory Manual '. C old Spring 
1 i arbor i iiboratory* Press. ( *old SpringI larl^or. N.Y.), which is 
inct!rpi>niled litrein by reference in its entirety. I he isolated 
colls cim be derivcil from cell cuhureor from a patient. The 
aiKi lysis o feel Is taken 1mm culture may be a necessary step in 
the assessment of cells that could be used as piirl of a cell- 
basetl gene therapy technique or. nlicrnalively, to Icsi the 
eilecl of compounds on the oxpA,*ssion of the Noutrokine- 
alplw ijeiK* or Neutrv>ki no- alpha rcxrc^lor gene. 

I-i>r example. antiNnlies. or fragments of antibodies, such 
as iIkjsc described herein, may be used to quantitatively or 
qualitatively detc»ci the presence of Neuirokine-alpha gene 
priHiucts orconserx'e^i variants or peptide fragments thoret>f. 
Iliis can be acc\implishcxi. for example, by i n mi uno fluores- 
cence techniques employing a lluorescently labelcxl antibixi>' 
coupled with light inicniscopic. How eyttmiotrie. or lluori- 
meiric detection. 

The antibodies (or fnigiiK*nts thcKX>0 or Ncutrokinc-alpha 
polypeptides or polypeptides of the present inveiuion may. 
addltii>nally, be employed histologically, as in imiminolluo- 
rescence. immunoeleclnin inicrosctipy or non-iiiununoUigi- 
cal assays, lor in situ deloelion of Neutmkine-alpha gene 
pnvducts or conserved variants or peptide fragments thereof, 
or for Neuin>kine-alpli:» binding to Ncutrokine-alpha reccp- 
ii>r In situ detection may be accomplished by removing a 
histological specimen from a patieiU. and applying thereto a 
la be let I anlibtxly or Neulrokine<ilpha polypcptiile of the 
present invention. 'Hie antibody (or tragnK*nt ) or Nemrokinc- 
alph;i pt>lypepi!de is preferably applied by ovcriaying the 
labeled antibody for frayneni) onto a biological sample. 
Hirough the use of such a procedure, it is possible lo deter- 
mine not only the presence of tlie Neuln>kine-alplia gene 
pRxJuct. o^consc^ ved variants or peptide fragments, or Neii- 
tntkine-alpha polypeptide binding, but al.st) its distribution in 
the examined tissue, Using the present invention, those of 
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orcJinar)' skill will rciidily perceive (hiil ajiy nfa wide variety 
iiriiislolouical inoihods (such us sUiininuL prxTcetlurcs ) caii be 
nu>diiiod in order lo achieve such in silu deicction. 

Immunoassays and non-inununoassays Itir Neulnikine-al- 
pha wtaiepaiducts or cnn served x'arinnts or peptide fmgmenis 
ihcAJorwiil lypically comprise incubating a s:impte, such as a 
biological thiid. n tissue extract, trcshiy Unrx'cstcd cells, or 
lysales ot cells which have been incubated in cell culture, in 
the presence o fa deieciably labeled antibody c;ipablc ot iden- 
lily'iim Nciil n>kine-r'ilph;i »»ene priMlncts or conserved variants 
or peptide rragnicnts thercor and detect inu the bound anti- 
body by any ofa number ol' techniques well-known in the art. 

Inunuiuuissavs and iion-iintnuiuuissavs for Neiiln>kine-al- 
plia receptor jiciic pixtducis or conserved variants or peptide 
rniginenis thereof will typically comprise incubating a 
sample, such as a bit>Iouical tin id, a tissue extnici. freshly 
har\ eslcxl cells. i>r ly salens ol'cells which luive been incubated 
in cell culture, in the presence of a detectable or labeled 
Neulrt>kine-alpha ptHypeplide capable of idenii lying Neu- 
irokinc-aipha receptor y:ene products or conserved variants or 
peptide I'raginciiti ihercv>i'. and dciocting the bound Neu- 
ir\)kine-alpha pt>lypeptide by any of a number of teclmiques 
well-known in the an. 

Ilie biological Siunple may be broughl in contact with and 
innnohili/ed oiUo a stdid phase support or carrier such as 
nilRHrellulose. or other stilid support whicli is capable of 
immi>bili/.inii cells, cell particles or soluble pmleins. \he 
support may then be wiished with suitable bullcrs lo Mowed by 
trealmeni with the deltxiahly labeled anti-Neiitrokine-alpli:i 
amiN^dy or deieciahle Neuiroki no-alpha polypepli<ie. The 
solid pha!?c suppoii may ihcn be washed with the bufl'er a 
second time to reiin»ve unbound antilxKly nr polypeptide. 
(Optionally tlie aruitxH-ly is subsequently Ialx:led. Ilie amount 
of hound label on si>lid support may then be delected by 
conwniioiKil means. 

By "solid pluise support or carrier" is> intendcxl any supptirt 
capable of binding jin antigen or an antibiKly. Well-known 
supports or carriers include glass, polystya'ne. polypmpy- 
lene, polyethylene. tle.xir<in. nylon, amylases. naturaJ and 
modiiied celluloses, pi^lyacrylamides. gabbms. i\n6 tnagnc- 
tile. ITie nature of the carrier can be either soluble to stime 
extent or ins^iluble for ihc purposes of the present invention. 
I'he supp4)rt materia) may have virtually any possible siruc- 
luml conliguralion so lt>ng as the coupletl molecule is c:ipable 
of binding (o an antigen or antibody. I hus. the support ct»n- 
(iguration may be spherical, as in a be;»d. or cylindrical, as in 
the inside surface of a test tube. <ir the extcTiial surface of a 
n.xl. Alternatively, the surface may be Hat such as a sliect. test 
strip, etc. Prelerrcd supports include polystyrene beads, 
lliosc skilled in the an w ill know many other suitable carriers 
for binding antibody or antigen, or will be able to ascertain the 
.';anie by u.se of n>utine ex}H;rimentalion. 

I'he binding activity of a given tot ijfanli-Nculrokine-alphii 
antibody or Neuirokine-alpha polypeptide may be deter- 
mined acct>rdingio well-known nictl^xls. Those skilled in the 
art will be able to detemtine operative and ^^timal assay 
conditions lor each deterniinati^m by employing routine 
expcTi mental ii>n. 

In addition lo a.ssiiying NeutA>kine-alplia and/or Neu- 
iroki ne-alphaSV polypeptide levels or polynucleotide levels 
in a biological sample obtained from an uidividual, Neu- 
in>kinc-alp!ia and'or Ncnirokine-alphaSV* pidy pep tides or 
pvdy nucleotides can also bcdetcvted in vivtj by imaging. For 
example, in one embodinicirt of the invention. Neutrokine- 
alpha and/or Ncutr*>kine-alphaSV polypeptide aixl'or anii- 
Neutrokine-alpha aniilxidy is usc\l to image B cell lympho- 
mas. In anulher embodimenl. Neuiroki tie-alpha and/br 
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Neiitrokine-aJplviSV* pt)!ypc*ptidc*s ajid'or anli-NeutAikine- 
alplia antibodies and/or Neutrokine-alplia pt>lynuekMiidc*s of 
the invention (e.g.. polynucleotides coniplcmcntar\^ tt> all or a 
portion of Neulrokine-alplui and/or Neulrokine-alphaSV 
mRN.\) is ii!;cd lo image lymphomas (e.g.. monocyte anti B 
cdl lymphomas). 

Antibtxly labels or markers tor in vivo imaging of Neu- 
trokinc-olpha and/or Neuia^jkinc-alphavSV p^ilypeptide 
include tliose detectable by X-radit>gnipliy. NMR. MRl. 
(*A'f- scans or HSR. i'or X-rad iogmphy. suitable labels 
include radioisotopes such as barium or cesium, which emit 
dcMLViable nidiation but are not overtly liannful to the subject. 
Suitable ntarkers for NMR aixl liSR include those with a 
delecuible characteristic spin, such as deuterium, which may 
be incorpt>nited into the antibody by labeling of luiiricuts for 
the rclc\'ant hybridoma. Where in vivo imaging is used to 
detect enlianced le\'els of Neutrokinc-alpha and/or Ncu- 
irokine-alphaSV polypeptide fordiagmtsis in huniajis. it may 
be prefer.ible lo use human antibt>dies or "himvani/ed" chi- 
meric monoclonal antibodies. Such antibodies can be pR>- 
duced using ic-chniques described herein or otherwise known 
in the art. I'or example methods for producing chimeric anti- 
bodice are known in the art. See. for review. Morristm. Sri- 
cnrc 22M: 1 202 ( 1 ^^.'^ ); ( >i el a 1 Hio Tcrbniqnrs 4:214(1 9X6): 
Cabilly et al.. U.S. l*at. No. 4.S16.567: laniguchi ct al.. El» 
1714%; Morrison et a I.. MV 173494: Ncubenier et al.. WO 
K6()l5-'^->; Robinstm et al.. WO 8702f>71: Boulianne et al.. 
Natiifv .^12:643 (1984); Neuberger et al.. Sannv 314:2riS 
(19S.S|. 

A(ldiiion;iIly. any Nemnikine-alpha p<»ly pep tide whostr 
presence can be del ec led, can be administered, lor exiimple, 
Neutrokine-alplia |xilypepiides lalx:led with a radio-opaque 
or iHher appropriate con tp^tuiid can beadminislcTcd and visu- 
alized in vivo, as discussed, abtive lor labeled anlib<Kties. 
I'uriher such Neuimkinc-alplia pt^lypeplides can be uliliTied 
tor in viifo di;»gnostic paKc*dures. 

A Neulrxikine-alpha and/or Neutmkine-alphaS\" polyjXJp- 
tide-spcxilic antibody or antilxidy fragment which has been 
bbeled with an appropriate delectable imaging moiety, .such 
asa nidioi.sotope (for example, '"I. "'In. '""'"Tc. (' ^M. '--^I. 
'-I. '-'I), carKMi ('^C ). sulhir S). tritium iMl), indium 
("'"'In. "-'-'hi. "-In, "'In), and tecluiciium ("•'Ic. ■"^"Tc). 
llwlliuin (-"' ro, giilliuiii (ia. "-(ia), palladium ('"-' Pd). 
irKdvbdenum (''*^Mo). xerKin {'•*\Xe). Huorine ('^T'). '"Sm. 
•'■llu, '-'^Gd. '"^ I'm. '*Ya. ''"Yb. "*Mo. ■•»Y,-^-Sc. '•"'^Rc. 
'^''Ke. '"*-l»r. '"''Rh. ""Ru). a raditvopaque substance, or a 
material detectable by nuclear magnetic resonance, is inlm- 
duced (for example, parentenilly. subcut:tiwoiisly *ir intrap- 
eritnne;dW) into the iiianunal lo be e.xaniined for imnuute 
system disorder It will he understood in the an that the si/cof 
the subject and the imaging sy.'iteni used will determine the 
quantity of imaging moiety ncx-xled lo panluce diagnostic 
images. In the case of a radioisotope moiety, for a human 
subject. Ilie quantity of radioiiclivity injcxletl will mimially 
ninge from about 5 to 20 millicurtes of '^^""Tc. The labeled 
antibody or aniiKxly fragment will then preferentially accu- 
mulate at the location of cells wliich contain Neuimkine- 
alphi protein. In vivo lunior inutging is describetl in S. W. 
Uurcliiel et al., "Immunophamiacokineiics of Rndiolabeled 
Antibodies and Iheir IVagments" (Chapter 13 in Tumor 
lma^in<f: I'he Radiochettncal J)ercriion of Cmtcvr, S. W. 
Burchiel and R. .\, Rhodes, eds,. Masson Publishing Inc. 
(19821). 

With respect to nntilx»dies. one of the ways in which the 
ai\ti-Ncutrokinc-alpha antibody can be delect ably labeled is 
by linking the same to an enzyme and using the linked prvduct 
in an eazyrae iramunoassay (HI A) (V'oller. A.. *The Hnz>Tne 
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Linked inimuiiosorbcnl Assny (HI. ISA)" 197S. nuiuitiosuc 
I Iori/i>ns 2: J -7. Miciobioloiiical Assixriatcs Quarterly \\\b\\~ 
caiion. Walkcrsvlllc, Md.): V'ollcr ct iil.. -/. C lin. f\uhol. 
:V 1:507 -520 (l')78): Bullcr. J. I-:.. Meth, EnzymuL 7.^:482-523 
( 1 98 1 ); Magiiio, M. (ed.). i ^'80. tinzynic liiimiinn:is«iy, CRC ^ 
Press. BiH;n Ryion. I'la.: Ishiknwa. H. ci al., (cds.). 1981, 
Unzynie Iminuntvissay- KiiJikn Slw>in. 'loky*i). The ciizyme 
which is bound lo ilic niiiibtxJy will rc:icl with an jippA>priatc 
suhslrale, prdcrahly n clinnnugtriiic siibsintk*. in siicli a nuni- 
iKT as to produce a chemical moicly which can he dc levied, 
lor example, by speclropholoniolric. lliK>riinclric by visual 
means. linz>'mcs which can be used !o dclcvlabJy label ihe 
antihtxly include, bul are m>l limited to. ma late dehydrnjie- 
iwse. sUiphyltHxtccal nocleiise, dclla-5-s!eA)id istimerase. j . 
yeiist alcohol tleliyiirogeiKise. alplvi-glyceruphosphale. dehy- 
drogena.se. iriose phospliaie isoinerasc. horseradish peroxi- 
dase, alkaline phosphaiase. aspiim^inase. ulncose oxidase, 
bela-galactosidasc. rihonucic-ase. urease, catalase. glucose- 6- 
plxisphote dehydrogenase, ghicoaniylasc and acciylcbo- 2m 
hnestemse. .Additional ly. ihe deicvtion can be acctiinplishc^d 
by colorinieirlc meihixls which employ a clm^nh^genic sub- 
stnile Ibr (heen/vme. IX: I ecu on may also Ih* accomplished by 
visual comparison of ihe e.xieni of en />■ ma lie aaclion of a 
siihslnile in compansttn willi similarly prepared standards. -> 

Detection may also be accomplished using any of a variety 
ol oihcr imniunoa.ssays. 1 'or example, by ntdioactively label- 
ing die aniibiKlies or ami body fragments, il is pLtssible u> 
detect Neuirokine-alpha ihrough the iiseof a raditiinnnunoas- 
say (RI-^) (see. for example. Wviniraub. 1^. IVincipies of 
RadioinmiuniKissays. Seventh I mining Course on Kadit>li- 
gaiid .'Xssiiy Techniques. Ilie Kudivrine Si>cicly. March. 
I98f'». which is incor[x^ rated by a*!erence iKMcin}. The radio- 
active isc>lope can be detecled by means including, but not . . 
hmiied lo. a gamma counter, a scintillation counter, orautti- 
nidiogniphy. 

Il is also possible to label the anlibt>dy w iih a lUiorescenl 
compt)und. When the lUiorescenlly labeled antibody is 
exposed lo liglit of the proper wave-lenglh. ils presence can 4ij 
then he delected due to lUiorescence. .Anumg tl»e most com- 
monly used nuoreseenl labeling coiiipoiinds are (hioresceiii 
isoUiiiicyanale. rhiKlamine. phyeoervlhrii!. pliycocyanin. 
allophycocyanin. ophili aldehyde aiKl Ihiorescaniine. 

Tlie antibody can alst) be detectably labeled using Hunres- 4?; 
cciice emitting metals such as '^"I'.u. or olher:> of the lan- 
Ihanide scries. I hese metals can be attached !o the antibody 
using sirch metal chelating gn.JUps as dieihylenelriaminepen- 
tacetic acid (l)'i'l\\) or elhylenwhaminetetraacelic itcid 
(HOTA). >i' 

Tlie mitibody also can be detectably labeled by coupling it 
to a chemiluminesccul conipoiuid. lite presc»nce of the 
chenii luminescent-tagged antibody is then dciermined by 
detecting the presence of luminescence ti^;»t arises during (he 
course of a chemical react it^n. Hxamples orpaniciilarly uselUI ^5 
chemihiminesceni labeling ci>mpi>iindsarcUiminol. isoKmii- 
no!. thcromntic acridinium ester, imidazole, acridinium sail 
and oxalate ester. 

Likewise, a bioliiminesceni compoimd nviy be used to 
bbei ihc antibody of the present ijiventiiMi. Hiohiminescence 6" 
is a type of chenii luminescence found in biological systems 
in. which a catalytic protein increases Ihe elliciency of the 
clK-niiluminescetit reaction. ITh; presence of a biohmiijics-' 
call protein is determinetl by ticiccting the presence of lumi- 
nesce nee. Important bioluminescent compounds for purposes 6? 
of labeling include, bul are not limited to, hiciferin. hicifcrasc 
and aequorin. 
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Treatmeni of Iramiine System-Related Disorders 

.\s noted above. Neutf\>kine-alplia and/or NeutmkijK'-al- 
pliaSV polynuclcMiides and polypeptides, and aiiti-Neii- 
imkine-alphii iuuihtxJies. are useful l\)r diagrtosis ol'coiKJi- 
tions involving abminnally higli or low expR.*ssion of 
Neutmkine-alpha and/or Ncuirokine-alphiiSV activities. 
Ciiven the cells and tissues wliere Neiitrokine-alpha and/or 
NeutA>kine-alphaSV is expressed as well as the activitic»s 
modulated by Neutmkine-alpha and/orNeutnikine-alphaSV. 
it is refdily appiirent thai a snbsianiially alicYcHl (incrciiseil or 
decreased) level of expression of Neuirokine-alplu and/or 
Neuia)kine-alphaSV in an individual compared to the stan- 
dard or **noniiar' level produces pathological conditions 
related to the bodily ,';yslcTii{s) in which Neuln>kiue-alpha 
and/or Neuin>kine-alphaS\' is expressed and/or is active. 

It will alsti be appanriated by one of ordiiuir\' skill that, 
since Ihe Neuirokine-alpha and/or Neulrokine-alphaSX' 
polypeptides of the invenlion are members of die TNF family, 
the extracellidar donviins of llie respective pn>teins may he 
released in soluble form from the cells which express Neii- 
trokine-alpha and/or Neutn>kine-aIpliaSV by pn)leolyiic 
cleavage and therefore. whcD Nciitmkine-alpha and'or Nen- 
irokine-alphaSV ptilypeptide (particularly a soluble I'orm of 
the respective exiracellular domains) Is added fnmi an exog- 
enous stiurce to cells, us sues or the body of an indiv idual. the 
polypeptide will exert ils modulating activities on any of iis 
target cells of that individual. .Also, cells expressing this type 
II I ra US membrane pmtein may be ad<.Ied to cells, tissues t>r the 
body of an individual wherehy the added cells will bind to 
cells expressing rt'cepior lor Neulrukine-alplu) and/or Neu- 
trokine-alphaS\' whereby the cells expressing Neulrokine- 
alpha and/or Neutrokine-alphaSV can uiu.se actions (e.g.. 
pntliferalion or c-yiolipxicity) on the receptor- bearing targei 
cells. 

In one embt^diment, the invention pmviilc^ a method 
delivering comp^isilions containing the pt>lypeptidcs of the 
invention (e.g.. composilions containing Neutrokine-alpha 
antl'or Ncutrokinc-alphaSV" polypeptides or anti-Ncu- 
Irokine -alpha and/or nnci-Neutn>kiiie-alph:i.SV' ^nitibtxtics 
assiKiated with helcadogous polypeptides. hetemU^gous 
nucleic acids, toxins, or pnxlrugs) lo targeted.! cells, such as. 
lor example. B cells expressing Neutrokine-alpha and/or 
Neutrokijie-alpIiaSV* receptor, or monocytes expressing the 
cell surface bound form o{ Neutwkine-alpha aiKlAir Neu- 
irokine-alphaSV. Neutrokine-alpha and/or Neutn>kine-al- 
pliaSV ptdy peptides or ami-Neutrokine-aJpha aixl'or anii- 
Neutrokine-alphaSV antibodies of the invention may be 
associated with iieierologous polypc^tlides. lieterologtius 
nucleic acids, toxins, ttr pnulrugs via hydn>pht)bic. hydni- 
philic. ionic and/or cova lent interactions. 

In one embodiment, the invention provides a metliod for 
the spcxific delivcr>' of comptisi lions of the invention to cells 
by administering poI)-pepiides of Ihc invenlion (e.g.. Neu- 
lrokine-aIph:i and/or Neulrokine-alphaSV polypeptides or 
anii-NcHilrokine-alpha and/or anti-Neutrokinc-olpiiaS\* anli- 
btxlies) that are associated with hcierolog^ms polypeptides or 
nucletc iK:ids. In one example, the invention provides a 
methiKl for delivering a Iherapeutic prtrtcHn into the targeted 
cell. In another example, the invenlion pmvides a method lor 
delivering a single stranded nucleic acid (e.g.. aniisensc or 
ribozynies) or double stranded nucleic acid (e.g.. DNA thai 
can integrate into the cell's genome or replicate episomally 
aiKl that can be transcribed) into the targelcxl cell- 
In another embiKliment. the invention provides a methixi 
for the specilic destruction of cells (e.g., the destruction of 
tumor cells) by administering polypeptides of the invenlion 
(e.g., Neutrokine-alpha and/or Nc^ulrokine-alphaSV 
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polypeptides or ;mli-Ncinrokinc-;ilphu :ind'or iinli-Neti- 
trokinc-alphaSV amibtxiies) in ;isstH;i;iiioii wiUi tuxins t>r 
cyuiloxic pmdnjgs. 

Inn specifit; emhtKliiiiL'Mt. llie invcnlii>n prxnides ii nitrtlutd 
lor the specific dcstniciion orcells ol B cell lineage (e.g.. B 
cell relaicd leukemias nr lyiiiphonias) by ndministeriiiii Neii- 
tmkine-alpha imd/or NciitrokitX'-alphaSV pi^lypcpiides in 
association with toxins or c\'ioit)xic paxlniiis. 

In ajiother speeilic cnibixlinient. the invention prtn ides n 
method lor the spccilic <Iesiniclion 4>r cells t>r nmnocyiic (!> 
lineage (e.g., mom^cj lic lenkcmias or lymplHMiKLs) by admin- 
isicring anli-Neulmkine-alplia and'or anti-Neulmkine-al- 
pliaSV antibodies in association w ith toxins i»r cytotoxic pm- 
drugs. 

By "toxin" is meant compounds that bind and itciixiitc i> 
endogenous c>lotoxic elTccior systems, radioistttopes. holo- 
toxins, modilied toxins, cutahlic snbuniis ufloxins. cyiolox- 
ins (cytotoxic agents), or any molecules or enzymes not nor- 
mally present in or on ihe .surl'ace oi a cell that umler denned 
conditions cause the cell's death. Toxins thai may be! uscti jn 
according to the methixis of the inventii>n include, bm are not 
limited to. nidioisoTopcs known in (he art. compotmds such 
as. for example. antihi>dies (or complement lixmi! coniaining 
portions lhereid")ihiii hind an inherent tirinihiL:edauioi!etu)ns 
cytotoxic elTector system, thymidine kinase. entlAinuclease. *5 
RNAse, alpha toxin, ricin. abrin. Fscitchmonas exi^tt>\in A. 
diphtheria toxin, saporin. momordin. ^jelonin. pokewcetl anti- 
viral protein, alplia-sarcin ami choleni toxin, " loxin" also 
includes a cyloslalie nrcvlocidal agent, a therapeulic;menl nr 
a radioactive metal ion. e.g.. alpha -em titers sneh as. lor vi 
example, "**'Bi. or other ntdioistMopes such as. Tor example. 
"'■MU '-''X. '"I. '^^Cie. -X', /.n. *^^Sr. "l*. '\S. "'W '^'Sm. 

""''Yb. "Cr. "^Mn. "'Sc. ' "Sn. '^'Viiriuin. '"im. 
"^'Rhenium. "'^'I lolmium, and '^"^Khenium: huniiu-scent 
labels, such as himtnol: and tUioresceiU labels, such as tUio- '.•» 
rescein and rliodamine. and bit>iin. 

lechniques known in the art may be applies! to label anti- 
bodies ot'tlie invention. Sucli techniques include, but are not 
limited to. the use ol biliinctitnvil conjugating agents (see 
e.g.. U.S. Pal. Nos. 5.756.065: 5.7i4.63ir5.6%.2."^^>: 5.652. 4- 
36 1 ; 5,505.9.3 1 : 5,4K9.425 : 5.4.35.990; 5.42S. 1 39: 5..342.(>04: 
5.274, 1 19: 4.994.560: and 5.80S.003: ilie ciMilents ol each ol' 
which arc hereby incorptiraleil by relCAince in its entircHy). .A 
cytotoxin or cytotoxic agent includes any ;ig.enl that is clelri- 
mental to cells. Rxamples include paclitaxol. cylochalasin B. J? 
gramicidin IX ethidium bamiide, emetine, mitomycin, eto- 
poside. lenoposidc. vincristine, vinblastine, colchicin. do.xo- 
rubiciit. damiombicin. dihydmxy anthntcin dione. niilox- 
antmne. niilliniiiiyein, aclinmnycin IX 

1 -dehydroiestosiemne. gluixxxirticoids, prcH:;iine. letnicainc. yo 
lidtKaine. pmpranolol. and purt>mycin and :inalogs or 
homologs thereof. llierapeiJlic agents include, but are not 
limited ti>, aiitiinelaboliles (e.g., methotrexate. 6-mercap- 
topurinc. 6-thioguanine, cylarabine. 5-lKioriHiracil decarba- 
zinc). alkylating, agents fe.g.. mechlorethamiiK*. tliiocpa 
clJorambuctl, melphiilan. cammsline (BSNU)and lomusiine 
((X'Mli), cyclophosphamide, biisulfan. dihromomnnnitol, 
streplozi>lix;in. mitomycin ( '. and cls-dichloRxJiuuiine plali- 
ottm (11) (DDP) cis-plaiin), anlhncyclines (e.g.. daunonibiciu 
(Ibrmeriy daunomycin) and doxonibicin). antibii>tics (e.g.. 6fi 
daclim«nycin ( former ly actimmiycin). bleomycin, niitlira- 
mycin, and aiitliramycin (.AMC». and anti-milolic agents 
(e.g.. vincristine and vinbLisiine). 

By "cytotoxic prodnig** is meant a non-toxic ciimptnmd 
that is converted by an cnwrne, normally present inihe cell. 6.^ 
into a cytotoxic comp^umd. C ytotoxic pmdrugs that may be 
used acairding to the meilxnls of tlie invention incliKic. but 



are iwl limited to. ghitaniyi derivatives of benzoic acid mus- 
tard alkyhiting agent, phosphate derivatives of etoposide or 
mitomycin ('. cyttisine arabinoside, daiinoaibicin. and phe- 
no xyacetainide derivatives of doxorubiciii- 
it will be appreciated ihat conditions can seii by a decrease 
in the standard or ruinnal level of Neum>kine -alpha and/or 
Neutmkine-aIphiiS\" activity in an individual, particularly 
disorders of the iimnune system, can be treated by adminis- 
tratii»n of Neinn'»kinc-alpha and/or Neulnikine-alphaSV 
polypeptide (in IIk* li>rm of soluble extracellular domain or 
cells expressing the complete protein) or agooisi. Thus, the 
inventitm also provides a method of irealmenl of an individual 
in need of an increased lev el of Neutfokiuc -alpha and/or 
Neuinikine-alphaSV activity compri.sing administering to 
such an individual a phiu-mxiceulical composition comprising 
an amount of an isiilated Neutrokine-alpha ajid'or Neu- 
trokine-alphiiSV polypeptide of Ihe invention, or agonist 
thereof, effective to increase Ihe Neulmkine-alpha and/or 
Neuinikine-alphaSV activity level in such an individiuil. 

1 1 will niso be appa*ciated tliiil conditions caused by a 
inea-ase in the standard or normal level of Ncutrokine-alpha 
and^orNeiilrokine-alphiiSV activity in an individual, particu- 
larly di.stirders i>f the inmume system, can be treated by 
administration ol Neuln>kine-alpha and'or Neulrxikine-aU 
plui.SV polypeptides (in the lonn of soluble cxtirt cellular 
domain or <x'lls expressing the complete protein) or antago- 
nist (e.g.. an iinli-Neuirokine-alpha antibi>dy). llius. the 
invent iirn also pnn'ides a method of treatment ofan individual 
in need oj' an decreased level of Neutn)kine-alpha and'or 
Neuin>kine-alphnS\ activity comprising administering lo 
suclian individual a pharmaceutical Cimiposition cimiprising 
an antount of an i striated NctUmkine-alpIiii and'or Neu- 
irokine-alphaSV ptilypeplide of the invent iirn. or antagonist 
ihervt^l. elleclive lo decrea.se the Neutrokine -alpha and/or 
Neu!rokine-alpluiS\ activity k-vel in such an individual. 

Neutrokine-alpha and/or Neutn>kine-alpliaSV' polynucle- 
otides or p*»lypep tides of the invention, or agonists of Neu- 
trokine-alpha and/or Neutrk>kine-alphaIS\ . can be used in the 
treaimeni of inleciious agents. I -or example, by increasing the 
immune resptmse, particularly increasing the proliferation 
and dilfercniialion of U cells, infectious diseases may be 
trciitcd. fhe inmiune response may be increased by either 
enliancing an existing inununc respojtsc. or by initiating a 
ne\v immune rvsptmse. AlterniUively. Neutrokine-alpha. and/ 
or Neutrokinc-alpha.SV pt>lynuclcv^tides or polypeptides, or 
agonists of Neutaikine-alplia and/or Neotrokine-;tlpliaSV. 
may alsi) directly inhibit the infectious agent, without neces- 
sarily eliciting an intnume respi>nse. 

Vini.^s are one e.vainple ofan inleciious agent that can 
cau.se disease or sTmploms lluti can be treated by Neutrokine- 
alpha and'or Neotrokine-alpliaSV polynuclecnides or 
ptilypeptides. or agonists of Ncnitrokine-alpha and'or Neu- 
Irokine-alphaSV, I'.xaniples of viru.ses. include, hni arc not 
limiie<l to the following ON.A and RNA viruses and viral 
lamilies: .Arbtivirus. .Adenoviridae, .Venaviridae. Anerivinis. 
Biniaviridae. Bunyaviridae, Caliciviridac. Circoviridac, 
("on)naviridae. Dengue. P.BV: lUV. f-laviviridac. Ilcpad- 
naviridae (1 Iep;ititis), I lerpesviridae (such a.s. ( V to niegalo vi- 
ms. Herpes Simplex. Herpes /osier), Mononcgavinis (e.g.. 
l*aramyxoviridae. Morbillivinis. Rhabdoviridac), Onhomyx- 
oviridae (e.g., lnlluen?a .\, Influenza D. and parainfluenza). 
l*apiloma virus, fttptn'-jviridae. l*arvoviridao. f'tcomaviridae. 
Moxyiridae (such as Smallpox or Vaccinia), Reoviridiie (e.g., 
Rolavinis). Relrx>virid;ie(irri.V'-I, HTLV-lt, Lentivirus), and 
Togiiviridae (e.g., Rtibivirus). Vlnises falling within these 
families can cause a v^ariety of diseases or symptoms, includ- 
ing, but not limited lo: anhrilis, bronchiollilis. respirdtor>' 
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syncytial vims. encephalitis, eye infcclions (e.g.. conjunclivi- 
lis. ker:ititis),cha>nic llitigiicbyixin.imc. hepalilis (A. B.C. I'.. 
Chmnic Aclivc. IX*lui). Jiipanesc fi eiicephalilis. Juiiiii. 
( hikungnnyiL Kill Vaile\' fever, yellow ll'vcr. mintingilis. 
<>pporlunislic inlectidns (e.g., AIDS). pncumoniiJ, Hurkiu's 
Lymplionia. cliickcnptix. hcmtirriKigic fever. Measles, 
Mumps, Pyniinlliien/a, R;ibies. the toninitm a>ld. Polio. Icu- 
kcmio. Rubella, sexually Iraiismilled diseases, skin diseases 
(e.g.. Kaposi's, warts). and vtrcitnu. Neuiixtkine-alplKi and/or 
NeuiR^kiiie-alphaSV polynnclci>ndcs or pi^ ly pep i ides. (ir m 
agonists or antagonists of Neutrokinc -alpha and/or Neu- 
lrokiiie-alph:tSV. can be used to Ircal. prcvenl. diagnose, and/ 
or delect any of these symptoms or diseases, hi specilic 
embodiments, Neiitrokine alplia poJynucleolides. polypep- 
tides, or agonists arc used lo treat, prevent, and/or diagnose: i r. 
meningitis. Dengue. liBV*. and'or hepatitis (e.g.. hepatitis B). 
In an additional specific embodiment Neula>kine alplui poiy- 
nucIcMtidcs. polypeptides, or agonists un: used lo treat 
patients non responsive to one or more other uunniercialty 
available hepatitis vaccines. In a further speci lie embijdimenl. jn 
Neuln>kine' alpha polynucleotides, polypeptides, or agonists 
are used to treat, prevent, and/or diagno.<e.*MI)S. In an addi- 
lioiKi! specific embiHliment Neutnikine-alpha and/or Neu- 
trokiiK'-alphaSV ancL'or NciUrokinc-ulpha Keceplnr poly- 
nucleotides, polypeptiiles. agonists, antt'or antagonists are 2.^ 
usetl lo treat, prevent. ai^d/*or diagiKisc patients with 
cr^ptosporidiosis. 

Similarly, b;icterial or liingal agents that tan cause disease 
or symptoms and thai can be treated hy Neiiln>kine-alpliii. 
and'orNeutrokine-alpha.SV* polynuckvtides or polypeptides. 
or agonists or antagonists of Ncutrokine-alplia, and/ or Neu- 
irokinc-alphaSV. include. I>nt are not limited to. the fi>Ilowing 
Ciram-Negiitive and tiram-pusitive bacterij and bacterial 
lamittes and fimgi: Aclinomycetales (e.g.. C.orynchitncnum. 
A/vf 'ohiwWrium, Nort uirJia ). f 'rvptoctu ciis fjcttft^niutfts. 
.\sper^llosis, I3acillaceac (e.g.. .\nlhrax. Clostriciimtt), 
!kicten>idaceae, BUjs to mycosis. BonhwlUt, Horrelia (e.g.. 
Jitfrrclia burgdorferi. Brucellosis, C andidiasis. Campylo- 
harfer. (\ic-cidioidomycosis. Crvptococcosis. Dennatocy- 
coses. E. colt (e.g.. lintcrotoxigciiic coii and l interohem- 4ti 
orrlvigic E. cuii), I'litembacieriaceae {KichsieUa. Sdfmonclla 
(e.g.. SalnioneHo typhi, and Salmondla puratypbi), Scrnuia. 
Yersinia). Erysipuhthrix. Htfiuffhacfer. I.egit)nellt>sis, Lep- 
tospirosis, f.is/eritt (e.g. IJxteria motmryny^enes). Myci^plas- 
malalos, MycctHicterium leprae. Hhrio cholerac. Neisseri- 4.^ 
accac (e.g.. Arinetuhaeier. (roiwrrliea. Menigococcal), 
Neisseria uicningitiJis. Pasteurellacca In lections (e.g.. Acti- 
ntifHiciUus, Ileamophihts (e.g.. fivanmpbilus injfuenza ivpe 
H), f\tsienrvihj). t'seudnnumas. Kickeltsiaceae. C hhmiydi- 
accac. Syphilis. Sbi^clhi spp.. Staphylococcal, Maiingiococ- 
cal. Pneumococcal and Streptococcal (e.g.. i>ircpiococcns 
ptieumomae and tfn»up B Streptococcus). These bacterial or 
fungal families can cau.se (he ft>lknving diseases or symp- 
toms, including, but not limited lo: bacteremia. cndix:ardi(is, 
eye in lections (ci^njmKtivitis, tuberculosis, uveitis), gingivi- .v^ 
lis. opportunistic infections (e.g., AIDS related infections). 
pijn>nychia, pr\»slhesis-rclatc*d infections. Reiter's Disease. 
rt^pirator>' tract infeclioiis. such as Whtxiping C'lmgh or 
Lmpyenia. sepsis. Lyme Disease, Cat -Scratch Disease, D>'S- 
enter\-. Paratyphoid I 'ever. ft>t>d poistining, I yphoid, pneumo- i 
nia. (ionorrhea. meningitis (e.g., meningitis types \ and B), 
Chlamydia, Syphilis. Diphtheria, Leprosy. I*araluberculosis. 
Tuberuidosis, Lupus. Biitulistii. gangrene, tetanus, impetigo, 
RliCiinvitic Fever, .Scarlet Fever, sextcilly tnmsmilted dis- 
ease's, skin diseases (e.g., cellulitis. dermatoc>'coses), tox- 6.^ 
emia, urinary trad infections, wound inlections. Neiitri>kine- 
alpha, and/or Neuirokine-alphaSV* polynucleotides or 
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po lypep t ides . o r ago n i st s o r a n ta gon Is ts o f Neui r\> k i ne-a I pli a , 
atid/or Neutrokine-alphaSV. can be used (o treat, pi went, 
diiignose. and/or de(etl any of these symptoms or diseases. In 
specilic aiibiHlimenis. Neiitrx>kine alpha polymicl«>tides, 
pol\'pepti<les, i)r agonists Ihcreol are used to lre:i(. prevent, 
and/or diiignosc: tetanus. Diplheria. btUulism. and/or nKnin- 
gitis type R. 

Morct>ver. parasitic agents eaiwing di.scase or .symptoms 
that c;m be irealetl by Neuintkine-alpha and/or Neulrokine- 
alphaSV" polynuclet»tides or polypeptides, oragonistsof Neu- 
ifokine-alpha and/or Ncniirokine-alphaSV. inchtde, but not 
limilud to. the follovvimi families or class: .Amebiasis. Babe- 
.siosis. ( 'tK;cidit»si.s. ( 'r\'ptospuridiosis, l)ientamoehi:ists. 
Dourine. Ixtopiirasitic. Giartliasis. Helminthiasis, Leishma- 
niasis, I'heileriasis. ToxopJasmosis. 'l'r>'panosoniiasis. and 
Trichomonas and Sporozoans (e.g.. Hhsmodium virav. Flas- 
modium Jtdciparitm. Phtsmodium tmdariae and Plasmudiuiu 
ovale). 'flK*se pamsiles can cause a variety of diseases or 
symptoms, including, but ixH limited to: Scabies. Trombicu- 
liasis. eye infections, inlesiinal disease (e.g., dysentery, giar- 
diasis), liver dise;ise. lung disease, opportunistic infections 
(e.g.. .\IDS related), mnlnrin. pregnane}' c(^mplicarit^ns. and 
toxoplasmosis. Ncuirxikine-alpha and'or Neutn>kine-al- 
pliiiSV pi )Iy nucleotides or polypeptides, or agtmists or 
antagoiii.-iis of Neutrokijio-alphii and/or Nentrokine-alpIiaSV. 
can be used to treat, prexent. diagnose, and/or detect any of 
these symptoms or di.-icases. In sped lie cmbt>dimcnis. Neu- 
trokinc alpha polynucleotides, polypeptides, or agonists 
thereof aiv used lo treat, proem, and/or diagnose malaria. 

in anotlier embodinieiil. Neulrokine-alpha and'or Neu- 
in^kine-alph:iSV polvnuclcotidcs or polypeptides of the 
invention aixl.'or agonists aiid.'or antagonists thereof. aR' used 
to tR'al, prevent, and/or diagnose inner ear infection (such as. 
for example, otitis media ). as well as other infections ckirac- 
teri/ed by infection with Sfrepittcoaus pacuntanitte and 
other pathogenic organisms. 

In a specific embodiincnl. Neutrokine-alpha aiid'or Neu- 
tn>kine-alph;iSV polyniick\)lides or polypeptides, or agonists 
or antagonists diereiif (e.g.. anli-Neulmkine-alpha, aiul/or 
anti-Neutrokine-alphaSV antilxidies)arc used to treat or pre- 
vent a disorder character i/ed by delicient serum iniiminoglo- 
bulin pnxluclion. recurrent inltx;tions,and'orimmunesy.stcm 
dysfunction. More^iver. NeulA>kine-aIph:i. and'or Neu- 
in>kine-aIphaS V pnlynucleiMitlcs or polypeptides, or agonists 
or antagonists ihereoi' (e.g.. anti-Neuirokiiie-alpha. and/or 
;mti-Ncutn)kine-alpluiSV antibodies) may be used lo iR'al or 
prevent inlections of the joint.s. btmes, skin. andAir parotid 
glands. blot>d-bon»c infections (e.g., sepsis, meningitis, sep- 
tic arthritis, and/or osict^myclitis). aiitoininmnc diseases 
(e.g.. those disclosed herein), inllammalory disorders, and 
tnalignaiicies. and/or any di.«;ease or disorder or ctmdilion 
assix;iated with these inlec.lions, dise;tses. disordiTS iuxt'or 
malignaiKries) including, but not limited to, CX'ID. other pri- 
mary' immune delicieiicies- WW disease. C?LL. recun^nt 
bnmchilis. sinusitis, otitis media, conjunctivitis, pneumonia, 
hepatitis, meningitis, herpes zoster (e.g., .se\'ere herpes 
/.oster). and'br Pneumocystis carnii. 

Neutn>kine-alpha and/or Ncutmkine-alphaSV polynucle- 
otides or polypeptides of the invention, or agonists or antago- 
nists thereoL may be used to diagnose, prognose, trei^t or 
prevent one or nntre of the following diseases or disorders, or 
condilioas associated therewith: primary inimunotielicien- 
cics, immune-mediated ilironibocyiopenia, Kawasaki syn- 
drome, bone manvjw transplant (e.g., recent bone marrow 
iranspiani in adults or children), clironic B-cell lymphocytic 
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leukemia, lilV" iiil'ection (e.g.. adull or pctlialric IIIV* iiiltx- 
lion). chfiiiiic infiammulory deinyelinatinji polyncnropaUiy. 
iind piist-lmnsrusii)ii purpura. 

Addilioually. Nciilrokinc-alplvi and^>r Nculmkine-al- 
ph:iSV polymiclcoiides or pt>lypeplides of ihe iiu'cmion, or 
agonists or anlagonisls ihereoJ". may be used to diagnose. 
proiiiit»sc. Iron I or prevvni one or mt^re ol'lhe followinii dis- 
eases. dis*irders.or condilioiis associated therewith, tiiiillain- 
liarre syndrome. aiiemi;i (e.g., anemia asstK:i;ited with par- 
vovirus ni9. patients with stable multiple myelouta wlm ;ire 
at high risk lor infeetion (e.s^.. rceiirrenl in feel ion), auluim- 
munc hemolytic anemia (e.g., warm-type aiiloimmimc 
hemolytic anemia), thromhocympenia (e.g.. neonatal thnnii- 
boc>lopcnia). and immune -mediated neutropenia), tniis- 
plaiiliiliiMi (e.g., cytainc-galoviais (C M VO-ne^wtive recipients 
of (.'MV- positive org;ms). hypi^gamniaglobuhnemia (e.g., 
hypog;mimadobuUjieniic tiwmales with risk factor for infec- 
tion or morbidity), epilepsy (e.g.. ininiciable epilepsy), sys- 
temic vasculiticsyndnimes. myastlKnia gravis (e.g., deconi- 
pensaiioii in myasthenia gravis), demialomyosilis, and 
polymyositis. 

.Addilioiiai preibrred einbodiiucnts oj" the invention 
include, but are n<)i limited to. (he use of Neutmkine -alpha 
and/or Neiilrokine-;dpha SV polypeplidcs. Neulrokinc-alpha 
aiHi/or Neumikiiie-alpha SV polynucleotides, and functional 
agonists lherei>f. in l lie folknving applications: 

.'Vdministralion to an animal (e.g., mouse, rat, rabbit, ham- 
ster, guinea pig. pigs, micro-pig. chicken. c:iinel. go:ii. horse, 
cow. sheep, dog. cai. noii-huiivm primate, and human. im>sl 
preferably human) to btvsl the inunune sysiaii lo pn>duce 
inca'ased quaniities of one or more antibodies (e.g.. igt i. IgA. 
luM. and liili). to induce liiiiher aOmitv aiitibt>dv pn>duction 
(e.g.. IgCi, IgrV, IgM. and fgl-.). and/or lo increase an immune 
response. In a specific ntinexclusivc embodiment. Ncu- 
trokine-alpha polypeptides of the invention, and/or ;igonists 
lliereof. arc administered u> btHisl the immune system lo 
pAjduce iitcrea.sed quantities of IgC i. hi another spec i tic non- 
exclusive cmbcHliment. NeuiRikine-alpha polypeptides of the 
in veil 1 10 n a nd'or ag o ii i si s ( henA> f, iire iiclm i n is tcrcd t o bot>s t 
the inunune system lopaxJucc iiKrvascdqu;uililies of Jg.A, In 
another spc-cific m^nexclusive eniK)diiiient. Ncutrokine-al- 
pha polypeptides of the invention atid/or agonists lliereid'- are 
administered to btxisl I lie imnnine system to produce 
iacreas*.r(.l qvuuitities ol IgM. 

.\dministnilion to aj) animal (including, but not limited lo. 
those lisiLNj abtive. and also including transgenic animals) 
incapable of producing functional endogenous ajilibody moj- 
ecules i»r luiving an olhervii.se compmmised endi>gcnous 
immune system, but which is capable of producing human 
immunoglobulin nit>lecuies by means of a reconstituted or 
partially reconstituted immune system fixun another animal 
(see e.g.. published K l Appli'c;ilion Nos. W()W24Sy3, 
V/OfVOUo\)G, VJON0^M^5, and WO/91 1074I ). 

.'\ vaccine adjuvant thai enhances inimnnc rcspK^nsivcness 
to specific antigen. In a specific embed iniait. the vaccine 
adjuv-jnt is a Neutrokinc-alpha and^ir Neulr\ikine-alplwSV 
ptilypeptitle described hcTein. In another .specific enihiKJi- 
mem. the vaccine adjuvani is a NeiUrokine-:ilpha and/or Neu- 
tnikine-alphaSV polynucleotide described herein (i.e.. the 
Neuinikine-alplia and/or Neulttikine-alphaSV polynucle- 
otide is a gctK*tic vaccine adju^-ant). -\s discussed herein. 
Neulivkinc-alpha and/t>r Neutrokine-alpha.SV pidynucle- 
otick:s nviy be administerxxl using techniques known in the 
an. including but not limited to. liposomal deliver>', recom- 
binant vector delivery, inject ion of naked DN.\. and gene gun 
delivery. 
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.\n adiu\7»nl tt> enhince tumor-specilic immune responses. 
An adjuviml to enhance ami-vinil immune rc*sp\insc*s.. Anti- 
viral immune responses lliat may beenlianccd using lhect>m- 
pcfeilionsiiflhe invcmlion us an ;idjuvanl, inchide. but an; not 

5 limited lo. vims and virus as.sociaied diseases or symptoms 
described herein or otherwise kiKiwn in the art. In specific 
embodiments, the compositions of the iuvenlion arc used as 
an adjuvant to eidiance an inunune response to a virus, dis- 
ease, or symptont sekxted lh»ni the gn:iup consisting vf: 

in Ad.XS. meningitis. Dengue. I- liV. ami hepatitis (e.g.. hepnlilis 
B). In anoiher specific embiHlimcin. the comptisitions of tlK- 
inveniion are u.sed as an adjnvTinl lo enluince an imnuiiK* 
a-sp^tusc to a virus, disea.se. or symptom selected from tlte 
group Ciinsisling of I IIV/.MDS. Kespiraiory syncytial virus. 

l> Dengue. Rtilaviriis. .lapanese 1) eiiceplialitis. (nnuciua A and 
n, i»aniinnuen/a. Mcmsles. ('ytomegak> virus. Rabies, Junin. 
Chikungunya, Rifl Valley fever. Herpes simplex, and yellow 
lever. In another specific einbodimeni, the ci»mposiliitns id 
the inveniion are used as an ;nlinv;inl In enhance an iinmuiie 

211 response to the I Ii V gp 1 20 antigen. 

An adjuvani to enhance anii-baclerial or anli-fung:i! 
immune resptmses. .\nli -bacteria! or anli-funu;d immune 
responses iluti may be enJianced using ihecomp^isiiitins of t lie 
iiivcnilion :is an adjuviml. inclmie h:jcteria or fungus aixl Ixic- 

?> teria or fungus associated discuses or symptoms describetl 
hcTcin or othenvise known in ilte art. in specific emhtxti- 
menis. the compositions of the invention are used as an adju- 
vant tti enhance an immune rcs|wmse lo a b:ic teria or fungus, 
discjise. or symptom selected fntni the group consislinj* *d: 

III lelanus. Oiphlheria. botulism, and meningitis type IV In 
amiiher specitii' embodiineiu. the comp«.>silioiis of die inven- 
tion are used as an adjuvani lo enliance an immune response 
to a IxiCieria or fungus, disease, or symptom sekvted Ihini the 
gRHlp Ciinsisling of: MhrUn hoUrtu-. Mvciihu wrhun /rfjnic. 

i> Sitluutnelfa typhi. Sii!tiiunt'i/ti /mruiiffhi. Ncisscrui mvnin- 
s*itiiiis. Strx'pith ijrcus pncimttjniac. Orovp 1.1 s/rcf^/fM tM rits. 
Shi\^L'Hu spp., J jileroioxigenic Ku hcrit hiu t uii. I •ntcri.ilieni- 
orrliagic hi. roll. Horn*{ia hntydttr/cri. and Fltismuc/ittnt (ma- 
laria). 

4n .'\n inijuvanl lo enluuice anti- parasitic inunune responses. 
Anti-parasitic immune responses thai may bcenhaiiccHJ using 
the compiisi lions of the imention as an adjuvani. include 
parasile and parasite assucialevi di.scases or symptoms 
describetl herein or oihcrvvise kiiiiwn in the an. In specilic 

4> emKidimenis. the compositions of the invention are used as 
an adjuvant lo eidtaiicc an ininuine response to a parasite. In 
another specific embodiment, the compositions of the inven- 
tion are used as an adjuvant to enlumce an immune response 
lo l'lasmf>diun\ (malaria). 

St I .As a siimulaior of I J cell rcsp^>nsivciiess to pathogens. 

.As an iigenl lhal elevates the immimc status of an individual 
prior to their receipt of immunosuppressive tlK*rapies. 
.As an agent lo induce higlier allinily antibodies. 
.As an agent lo increase serum immuiu>globulin concenlra- 

5. -^ lions. 

As an agent lo iiccelerale rcci^very of immuiuvompro- 
mised individuals. 

.As an a gen I lo boost iminunoresponsiveness among aged 
populations. 

ftt .As an immune system enhancer prior to, during, or after 
btine m:ira>w transplant and/or other tninsplnnts (e.g.. allo- 
geneic or xciitjgeneic organ transplantation). With respect to 
transplanlalioiL conipi«itionsof the inveniion nm- be admin- 
istered prior to. conaimiiani with, and/or after (ransplanta- 

6. > lion. In a specilic embttdinient. compos itioas of the invtntion 

are administered after transplantation, prior to the beginning 
ofreawery ofT-cell populations. In another specilic embodi- 
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mciU. aiinpositiotis ol' the invenlion jrc lin;! udniinislercti 
atter transplantation otter the beginning of rL*cover>- ol'T cell 
populjtions. but prior to ftill recovery of B cell populations. 

As un ageni lii himsl iinmunorespcMisiveiifss ;tntoii^ H cell 
immumxlcficient individiuils. such ns. for example, an indi- 
vidual who has undergone :i partial or complete splenectomy. 
U cell immunodeficiencies thai may be amelionned or treated 
by adminislering the NaitrokiiX'-alpha and/or Nemrokine- 
alpliaSV" polypeptides or polyiiiK:leotides of (he invent iim. or 
agonists iliercot*. inchide. hut aa* not limited to. severe com- 
bined immunodelicieiKv (SCI i>)-X linked. SC I O-jutosomaL 
adenosine deaminase deliciency (ADA deficiency). X-Iinked 
agiinuuaglobulinemia (XI .A), IJmton's di.scase. congenital 
ag;immagl<^bn)tneinia. X-linkud tiilaitlile agamnuigltihuline- 
mia. acquired aganiniaglobiilti^'inia. adult onscH agxininKi- 
globulinemia. laic-onset agammaglobulinemia. dysg;unnia- 
izlobidinemia. hypogammaglobulinemia, transient 
hypt)o;iiitniaglobulinemia oi' infancy, unspcxilied hyptJgam- 
m;tglobtilinc'mi;i. :igiiminaglohnlineniia. common variable 
immurKKiericienc\- (CV Il )) (itcqiiired). VViskotl-.Mdrich Syn- 
drome ( W.AS). X -linked immunodericreixy with hyper IgM. 
non X -linked imntunodertciency with hyper IgM. .'^elective 
lg.A deliciency. IgCi subclass deliciency (with or witltom lg.A 
deficiency), antibody deliciency uilh in tnnal or elevated igs. 
immumxJeliciency wiih (hymoma. Ig hc-avy clKiin deletions, 
kappa chain deliciency. B cell lyniphopmliieraiive disorder 
(HI .PI)), selective kM immumnleliciency. recessive agam- 
niaglobulitKnnia (Swiss type), relicular dysgcnc-sis. neumital 
neuinipenia. severe ciHigcnil.i I leukopenia, tliyniic alympho- 
plasia-aplasia or dysplasia with immnmxlcltciency. araxio- 
telangieclasia. short i imbed dwarfism. X-linkc\J lymphopm- 
lilerative syndmnie (.Xl.i*). Ne/elol' syndrome-combined 
immuniHleficiency uith l^s. purine nnclei>sidc pluisphory- 
iase deljcjenc>^ (PNP). MiK' < lass II deficiency (Iktre I ym- 
phocyio SyndrtMne) and severe combiiKd immiinodeliciency. 

.As an :igciU (o bi»st immunoresponsiveness among indi- 
viduals having an acquired loss ol IJ cell lunciion. C 'iMiditiv>ns 
resulting in :m acquirc\l ktss ul" B cell function that nuiy be 
amelii>r:ited or tre.ited by administering the Neulrokine-alpha 
and/or Neuln>kine-alpluiSV' p^ily peptides orpolymieleolides 
of the invenfion. or ajionists tlieret>f. iiu'lude. but are not 
limited to. I ll\" In lection. .MIXS, bone marmw tmnsplant. and 
Bcell chrvtnic lymphocyiic leukemia (t i l.). 

.'Vs an agent to bot^sl itiimunorL*spc^nsivejiess among indi- 
viduals having a tempi>r€ir>* immune dclicienc\'. Condi tii»ns 
resuhing in a tcmponirv' ininunie deficiency that ni:iy he ame- 
lioniled or treated by administering the Neulrokiiie -alpha 
and'or Neuirx>kine-alphaSV piilypeptides urpoIymicleutidt*s 
of the invention, or agonists iltercof incliKle, but are not 
limited to. recoverj' from viral infections (e.g.. inlluen/a). 
conditions assiKiatcxl with malnutrition, ruanery fmm infec- 
tious mononuclet>sis, or cxmditions asstxrialed with stress, 
rcvoverv' fnim meiisles. recovery iVoin blood Iranslusion. 
recoverv from sur^on'. 

.As a regulator oi* antigen presentation by monocyies, den- 
dritic cells, and'or l)-cells. In one embodiment. Naitrokinc- 
alpha and/or Neuirt>kine-alphaSV polypeptides (in stiluble. 
mcmbruie -bound or lransmeinbr:me romis) or pt>lynucle- 
otitkis enhance antigen pa-seulaiion or antagonize antigen 
presentation in vitro or in vivti. Mt>rc<n'cr. in related enibodi- 
menis. this enhancement or an i ago ni /at ion of antigen pn.sen- 
lation mav be useful in anti-linnor treatment or lo modulate 
the inninine system. 

As a mediator of mucosal immnne rc^sponscs. I "he expres- 
sion of" Neuin>kine-alpha by monocytes and the respi>nsive- 
nuss of H cells to this factor suggests that it may he involved 
in exclKmge o I signals betwcvn B cells and monocyies or their 
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ditlereniiated pRTgeny. ITiis activity- is in majiy ways analo- 
gous to the CD40-CDI54 signaling between B cells and f 
cells. Ncutrokinc-alplw may ihcn^lbrc be an imponant n^gu- 
latorof Tccll independent immune responses toenvirt>nmen- 
> tal pathogens. In patiicular, the unconventional B coll popu- 
lations (CD5+) that are associated with muct>sal sites and 
responsible tor much of the iimate inmiuniiy in humans may 
respond to NeulrokiiK'-alpha thereby enhancing an individu- 
al's proieclive inuniine status. 

.\s an aociil to direct an individual's inunune system 
tt>w;irds development oi' a liumonit resp(.>nse (i.e. 1112) as 
opposed to a *fl 1 1 cellular resptmse. 

As ;i mc'ins lo induce tumor proiifenttiun and thus make it 
^^ more susceptible to anti -neoplastic agents, for example, mul- 
tiple myeloma is a slowly dividing disease and is thus relhie- 
lory to virtually all anii-neiiplastic regimens. If these cells" 
were forced lo proliferate more rapidly their susceptibility 
pmfilc wt>uld likely change. 
2ii .-Xs a B cell specific biixJing protein lo which specific acti- 
vators or inhibitors tyl cell growih m;iy be attached. The result 
would be lo rt>cus the aciiviiv of such acii\'al^>rs or inhibitors 
onto nomtal. diseased, or neoplastic B cell populations. 

As a lueaiis of detecting B-!ineage cells by virtue ol ils 
2-. specificity. This application nuiy requiru labeling the pmtein 
with biolin or other agents (e.g.. as described herein ) to a I lord 
a means of delect ion. 

As a slinndator ol B cell pi\>duclitMi in pathologies such as 
.MDS, chronic lymphocyte disorder and'or Common Vari- 
3n able lmnmnode(icienc>'. 

.•\s part of a B cell selection device llie fiuiciion of which is 
lo isolate B cells from a hetcRigenous mixture of cell t)'pes. 
Ne\ilrokine-alphn could he coupled to a solid support \u 
which B cells would then speciliailly hind. Unb«^und cells 
:..s w ou Id be was hed on l a iid the bo u i id cx*l 1 s s ub sc*q n en 1 1 y e 1 u led . 
A nonliniiting use of this selection would be to alli>w purging 
of tumor cells from, for example, btme marr\>w or peripheral 
blood prior lo transplant. 

A.s* n thentpy ltir generation and'or regenenilion ol lym- 
4ri phoid tissues following surgery, trauma or genetic defect. 

As a gene-based ihempy for geneliciiily inlieritcd disorders 
resulting in immuno-incompeiciK;e such as ob.ser\ed among 
SCIU paticnls- 

.\s an antigen for the generation of antibtxlies lo inhibit or 
4S enliance Neuirukine-alpha mediated a-sponses. 

.As a means of activating monocytes/macniphages lo 
defend against piirasitic diseases tkit ell'ecl monocytes such 
as Lcsk mania, 

.\s prelrealmenl ofbtine niarnnv s:miples prior lo irans- 
.Mi plant. Such treatmcTit would increase B cell rcT:>a'sc*nialion 
and thus accelerate recovery, 

.As a me;ins of regulating stvreted c-yiokines thai are c^ic- 
itetl by Neutrokine-alphiJ. 

Neutrokine-alpha or Neulaikine-alpliaSV polypeptides or 
.s.^ polynucletHides of the invention, or agonists may be used lo 
modulate Jgliconccutraiions in vitro or in vivo. 

.Addiiioitally. Neuttvkine-alpha and/or NeulRikine-al- 
phaSV polypeptides or polynucleotides <d*lhe invention, or 
agonists thereof may be used to treat, prevent, and/or diag- 
61) nose IgJwnediaied allergic reactions. Such allergic re-actions 
include, but are not limilcxl to. asthma, rhinitis, and cxr/ema. 
• In a specific embi>diment. Neutrokine-alpha and/or Neii- 
irokine-alphaSV polypeptides or polynucleotides of the 
invention, or agonists thereof, arc administered to iruat. pn;- 
6.^ vent, diagnose, and/or ameliorale .selective IgA deficieiicy. 
In another speciik enibodimenl, Neutrokine-alpha and'or 
Neuirokinc-alphaS\' polypeptides or polynucleotides of the 
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invcniion. or agonists lhcrvi»f*, arc administered U» ircai. prc- 
vcni. diagm>se, and/or ameliorate ataxia -tchingicciasi a. 

In another specilic enibodinieiU. Neulmkine-aJplui and/or 
Ncutrx)kiiie-;iIphaSV pt)iypeplides or pt>IyniiL!eolides ol ihe 
invention, or agonists ihereol'. are administered h> treat, pre- 
vent, diajini>se. and/or ameliorate common v-ari:ible iimnmio- 
dcficicncy. 

In another specific embodiment. Neuimkine-alpha and/or 
Neiilnikine-alptiaSV polypeptides or polynnelcolides of the 
invention, or agonists therLiil. are administered to treat, pre- 
vent, diagiKtse. and/or anK4ii»nitc .X-liiikcd again inaglobii - 
linciuia. 

In another specific einbodiiuenl. Neuln»kiiie-alplia and/or 
NeiUn>kine-alpli;iSV polypeptides or polynucleotides of the 
ui vent ion. or agonists thereof, arc administered to irc;it. pre- 
vent, diajinose, and'or ameliorate severe combiiK'd immuno- 
deficiency (SCiD). 

hi another specific embodiaiciit. Nemrokine-alpIi;i and/or 
Neiiln>kiue-alphaSV ptilypeplides or polynocle^ilick^s of the 
invention, or agonists thereof, are administeaxi to irecii. pre- 
vent, diagnose, and/orameliorate Wiskon-Aldrich syixJrome. 

In another specific embodiment. Neiitn>kine-alpha and/or 
Neutivkine-alphaSV polypeptides or polynucleotides of the 
invention, or agonists Ihere^of are administeretl to treat, pre*- 
vent. diagnose, and/or ameliorate X -linked Ig deficiency with 
hyper IgM. 

In another specific embodiment. Neutrokine-alphii and/or 
Neiitn>kine-alpliaS\' p<5lypcplides or polynucleotides ol the 
inv'L'iilion. or agonists or aiitaguiiisls (e.g.. aiUi-Neiilrokiiie- 
alphn antibodies) iherei>r. areiidminisiea*d to treat, prevent, 
a nd/or diagnose chronic myelogenous leukemia, acute myel- 
ogenous leukemia, leukemia, hvsliocvlic leukemia, mono- 
cytic leukemia (e.g.. ociite monoc\n ic leukemia), lenkcmiic 
reticulosis. Shilling lypc monocytic leukemia, and/or other 
leukeniias derived lh>m moiKxryles aml'or niont>cytic cells 
and/or tissues. 

In another specific embodiment. Neuirokine-alphti and.'i^r 
Neuiaikine-alphaSV polypeptides iir polyiuicleolides ol the 
invention, or agonists tlvere'of are adminislere\i to ireiit. pre- 
vent, diagnose, and/or ameliorate inoni>cylic leukemoid relic- 
tion, as seen, for example, with uibereulosis. 

In another specitic enibodiaicjit, Ncutrokine-alplia and/or 
Neulmkine-alpIuiSV polypeptides or polynucleotides of the 
invent ion. or ajzonists ihereoi, are' atiminisleretl to treru. pre- 
vent, diagnose, and/or ameliorate monocytic leukocytosis, 
monocytic Icukopciiia. monocytopenia, and/or momxrytosis. 

In a specilic embodiment. Neutnikine-alpha. and Neu- 
tmkiiK'-alphaSV polynucle^Hides iir pt>Iypcplides of the 
invention, and/or anti-Neiiin)kine-a!ph:i antibodies anil/or 
agonists or antagonists thereof, arc used to treat, pre^'ciu, 
delect, and/or diagnose primar\' B lymphocy te disorders and/ 
or diseases, and/'or conditions associated there-\vith. In one 
embiKlinienl-such primary H lymplKxryte disorders, disc; i.*ies, 
aixl'or conditions are characterized hy a complete or partial 
loss of humoral immunity. Primary li Iymplit>cyie disorders, 
diseases, and/or cond it ioiis ass(K-ialed therewith ihal are'char- 
acterized by a uimplele or partial loss ol" humoral immunity 
and ikn may he pre'venied, lre*aled, detected ajKl/or diagnosed 
with compositions of the im'ention inchide. hut are not lim- 
ited to, X-1 -inked .\gammaglobuIinemia (XI ..A), severe com- 
bined immumxleficicncy disease (SCID), and selective Ig,'\ 
deliciency. 

In a prcJierred embodiment, Neuin^kine-alplw :uid Neu- 
tn^kine-alphaSV polynucleotides, polypeptides, and/or agt)- 
nisis and/or antagonists theretif are used to treat. pre*vent, 
aixL'or diagiK)se diseases or disiirders afTccling or conditions 
a,s.sociaied will) any ixie or more of the various mucous mem- 
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hranesof the body. Suchdi,sea.sc*sordi.stirders iiK-lude, but are 
not limited to. for example, mucositis, inucciclasis.mucocoli- 
lis. niucocT.iiancous leishmaniasis (such as. for example. 
•American leishmaniasis, leishnumiasis americana. misopha- 
^ ryngeal k:ishnianiasis. and New- World IcHshmaniasis), muco- 
cinancoiis lympli node syndrome (for example. Kawasaki 
disease), mucocnieritis. mucoepidemioid carcinoma, 
muuiepidet nmid tumor, mucoepithelial dysplasia, mucoid 
atteiiocarcinoina. mucoid degeneration, myxoid dcgenem- 

itt tion: myxomatous degeneration: myxomatosis, mucoid 
medial degcMieraiion (for example, cystic medial necmsis). 
mucolipidosis (including, for example, mucolipiditsis I. 
inuailipidvtsis II. mucolipidosis Ml, and mucolipidosis IV). 
nuiailysis di.st>rders, mucomemhramnLS enteritis. nuiL\>en- 

15 tcritis. mucopoly.<;occliaridos)s (such as. for example, type I 
rnuc\ipoIysaccharidosis (i.e.. Hurler's syndn.mie). type IS 
mucopolysaccharidosis (i.e.. Scheie's s>'ndrome or type \' 
mucopt^lysaccliaridosis). l>'pc 11 mucopolysaccharidosis 
(i.e.. Hunters .syndnime). type III muct)polysaccharidosis 

ju (i.e.. Sanfilipp<i's syndrome), type IV mucopolysiiccharido- 
sis (i.e.. Morquio's syndrome), type VI mucopoly.saccharido- 
sis (i.e.. Marxileaux-I Aimy syndrome), type VII mucoptilysiK:- 
cluiridosis (i.e. mucopolysaccharidosis due to bela- 
glucuroni<la.se deficiency). and mucosuiralidnsis), 

2> mueopt>lysiiccIiariduria. mucopuailenl conjuix;tivitis. nnico- 
pus. mucormyct>sis (i.e.. xvgomycosis). mucosal disease 
(i.e.. Ixtvine virus diarrhea), mucoius colitis (such as. for 
example, nuieocolitis and myxomembninous colitis), and 
iiiiictivi.s:cid(isis (.^uch as. for e-xample. cystic fibrosis, eystic 

.'.II fibrosis of ihe paix;reas. Cl:irke-I Jadfieltl syndrome, librocys- 
lie disease of the pancreas, mucoviscidosis, and viscidosis). 
In a highly preferred embodiment. Neutrokine-alpha. and/or 
Neutrokine-alphaS\' polynucleotides, polypeptides, and/or 
agonists and/or antagonists iherctif are used to treat, prevciu, 
aiKl/or diagnose mucosit is, especially as ass^x:iaied with clie- 
motherapy. 

In a preferred embiHlimenI, Neutn>kine-alpha. and/or Neu- 
trokiiie-alphaSV ptiiynucleiuides, ptily peptides, ami/or ago- 
nists and'or antagonists Iheraif are* u.sed (o tre-al. pre*venl, 
411 atKl/V>r diagnose diseases or tlisortlers alleeling or conditions 
a.ssiX'iated with sinusitis. 

.Vn iidditional condiiioa disease or symptom tliat can be 
treated. pre*\'ented, and/or diagJUKsed by Neutn)kine-alpha 
antl/or NeuimkiiK'-alphaS V polynuclet^ tides or polypepi ides. 
4.^ or agonists of Nctiirokinc-nlpha and/'or Ncutrokinc-alphaSV. 
is osteomyclili.*;. 

An additional ciMidition. disca.sc or symploni that can be 
treated- prevented, and/or diagnosed hy Neutmkine-alpha 
and/'or Neiilmkiiie-idphaSV ptylynucletitidesiir polypepi ides. 
^^^ or agonists of Ncuirokinc-alplia and/or Ncuirokine-alphaSW 
is endocarditis. 

.'Ml of the above described applic-ations as ihey may apply 
to veterinary mcxlicine. 

.Viiiagonisis of Neutmkine-alpha include binding and/or 
.r> inhibiuvry aniibtxiies, aniiscnse nucleic acids, ribozynics.and 
Neulfokine-alpha polypeptides of the invention. "Hiesc would 
be expected to reverse many of the activities of tlie ligiuid 
described above as well as liixl clinical or praclic-jl applica- 
tion as: 

Cm A means of bKx:king various aspects of inunune responses 
to tbre^ign agents or self. Uxamples iiKlude autoimmune dis- 
orders such as lupus, and arthritis, as well as imniunorespoii- 
siveness to skin allergies. inHanuiialioa. bowel disease. injur>' 
and pathogens. .Alihnugji our current data speak.s directly to 

65 the potential role of Ncutrokinc-alplui in B cell and montxytc 
reflated paihologks, it remains possible that other cell i>'pes 
may gain expression or responsiveness to Neutrokijic-alplia. 



Case 1 : 1 2-cv-00607-GBL-TCB Document 1 -3 



US 8.071 

187 

nuis. Ncuimkinc-alphii m;iy. Jikc CrwO and iis ligiind. be 
regulated by (he stun is of the immune system and the 
niicroeiivinimuca! in which Ihe cell is located. 

A therapy lor preveiitinji the cell pn)hrerjlion cind 1*1 
secretion asst>cinied with autoimmune dise.ises such :is idit^- 5 
put hie lhrwmboc>'topcntc purpura, systemic lupus eryihema- 
tosus and MS. 

An inhibitor of g;"art versus host disease or tmnsplanl rejec- 
tion. 

A therapy lor U cell malijirumcies such as AI J I lodgkins i" 
dise-jse. non-HtKlgkins lymphoma, f 'lm>nic lymphcKtytc leu- 
kenjia. plasmac>tonias. multiple myeiom;i. Burkill's lym- 
phoma, luid l-BV-imnsfomicd diseases. 

A iljenipy lurchmnic hyper^nima«.l(jhulincmeia evident 
in such diseases as monoclonalg;immopnthy ormjdeterniined i > 
significance (MGUS). Waldenstrom's disease, relutetl idio- 
piithic moiKx;louaJganmio path ICS. and plasmacytomas. 

.\ therapy I'or decreasing cellular pa^lilVTalion uT Lar^ie 
M -cell 1 ymphomiis. 

A means of decreasing the involvement of B cells and Iji 
associated with Chronic Myelogentius Leukemia. 

.An immunosuppressive aiient(s). 

Nciiinikine-alpha or Neutrokine-alpliaS V polypeptides or 
p<ilynuele<Mides ofthe invention, or antagonists may be used 
to miKJulale IgR concoiitnuioas iu vitrxi or in vivo. 

In another embt>diment, administration of Ncuirt^kine-al- 
pha t»r Neutnikine-alplviSV polypeptides or polynucletilides 
of the invention, ui joUagtfnists thereof, nuiy be used to treat. 
pre\'enl. and/or diagnnse IiilC-mediated allergic reaciitins 
including, but not limite<I lo. aslfuna. rliinitis. and ee/cnia. .n 

.An inliibilor of situialing pathways inv^iiviaii 1{KK1. 
COX2 and ( 'yclin D2 w jiich have been assiK'ialed with Neti- 
trokine-alpha induced H ceil activation. 

Tlie abiwe-reciled applications have uses in a wide variety 
of hosts. Such hosts include, but are not limited to. human. .''"^ 
muriixr. nibbit. goal, guinea pig, camel, horse, luiuise. rat. 
Iiauister, pig. micro-pig, chicken, goat, cow, sheep, <Ji»g. cat. 
no n- human primate, and human. In s pec i lie cmbiKjiments, 
the host is a niou.*;e. nibbit. goal, guinea pig. chicken, rai, 
hamster, pig. shcop. dog or cat. In prefem;d embt>dimenis, the an 
host is a mammal. In most preferred embodiments, the host is 
a human. 

The agiuiisls ;iud antagonists may be empkiyed in a cttm- 
ptisition with a pharmacemically acceptable ciirrier. e.g.. as 
described herein. 

llic antagonists may be employei! for instance lo inhibit 
Neiilrxikine-iilpha-medialed and/or Neiitrokinc-a)phaSV-me- 
diuted cheimnaxis and aciivaiitui of niacropliagcs and their 
precnirsiirs, and of neutrophils, tvi.%)phils. H lymphi>c>'lesami 
some r-cell sub.'tcts, e.g.. activated and ( I )S cytotoxic T cells .^a 
and naiural killer cells, in certain auti>- immune and chronic 
inflammator)' and inJective diseases. F.xamples of auto-ini- 
mune diseases iiurlude multiple sclea>sis. and insulin-deptni- 
denl diabetes, llie antagonists may also be employed lo ireiit, 
p rcveni , an d/or di agnose i n I'ec ti ous diseases i nc kid i ng si 1 ic\> - 
sis, sarcoidosis, idiopathic puhiwnary Hbrosis by preveming 
the rvcruiimenl and activation of mononuclear phagoc>ics. 
Ilicy may al.^o be employed treat, prevent. and/(»r diagnose 
idiopathic hyper-cosinophilic syndrome by prevcniing eosi- 
nophil pntduction and migration. Luidotoxic shixrk may also 6<> 
be treated by the antagonists by preventing the migraiion of 
macrophages and their prtxluciion of the Neutrokine-alpha 
aod/or Neuirokine-alphaSV polypeptides of the present 
invention. The antagonists mny also be employed for treat ing 
aiherosclea>sis, by preventing montx:yie inlilinnion in the 6.^ 
arier>' wall. The antagonists may also be employed to treat, 
prevent, and/or diagnose histamine- mediated allergic reac- 
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tions and immunological disorders including late phase aller- 
gic reactions, chnmic uriicxixia, and atopic dermatitis by 
inhibiting cliemokine-induced masi cell and basopliil 
degranulatiou and release of histamine. Igl {-mediated allergic 
rejiciions such as allc*n^ic asthma, rhinitis, aixi eczema may 
alst> be ireateO. Tlic antagonists may afsti be employed to 
treat, prevent, and/or diagnose cluxmic and acute iii/lanima- 
tion by prev'ciiting the iti tract ion of monocytes to a wound 
area. Iliey may als*» be employed lo regidate nomial pulmo- 
(Uir>' macroplwge popu Unions, since chronic and aaiie 
inllamnKitiHy* pulmonar>* diseases arc associated with seques- 
tration of mononucleai plutgocytes in the King, .\ntagonisis 
may al.*** bcempkiyed lo treat. pa*vem. :uid/or diagnose rheu- 
matoid arlhrilis by preventing the attraction of mtmocyles 
into symwial Huid in iho joints of patients. Momxryte influx 
and activation plays a signiFiciml nde in ihs pathogenesis of 
both degenerative and inrtamjnator>- arthropathies. Tlic 
antagoiii.sls may be employed lo interfere wjih the deleterious 
ca.seades attributed primarily to 11.- 1 and ITMI-. which pre- 
vents tlie biosynthesis i>f other innanmiatory cytokines. In 
this way, the antagonists may be employed lo prevent inllam- 
mation. Ilie antagonisis may also be employed to inhibit 
pmslaglandin- independent fever induced by Neulrokine-al- 
pha antl/or Neuirokine-alpha.SV. I lie antagonisis may alsti be 
employed to \rcn\. pn^veiu. and/c»r diagiwse cases of bone 
nwrrow failure, for example, apliistic anemia and myelodys- 
ptastic syndrome. The antagonists may also be employed to 
tre:n, prevent. anil'ordiagm)seasthmii andallepgy by prevent- 
ing e<wiiK)phi I acciimulalion in the king, Theajnagonists may 
aI.s*o be employee! ht ireiit. prevent, and/or diagm>se subepi- 
thelial hasemem membnuie libmsis which is a prominent 
fe:uure of the asthmatic lung. Ilie autajionists may also be 
employed to treat, prevent, and/or diagnose lymphomas (e.g.. 
one <ir more ttf the cMensive. hul not liiniiing. list of lympho- 
mas providvti hea'in). 

.Ml of the above describcti applications as they may apply 
to velerinaiy medicine. Moretiver. all application.^ described 
herein may als<» apply to veterinary' iiiedicitK'. 

Neutn)kitK-alpha antfor Neumikine-iilpK'iSV' polynucle- 
t>l»des or polyptrpt ides of the invention and/or agonists ;md/or 
antagoni.sls llieretif, may be used to treat, prevent, and/or 
diiiunose various inununc svsten)-a"lated disorders luid'or 
conditions asMH^iated with these disorders, in manmials. prcf- 
enibly hunvins. Many autoimmune disorders result from 
iruppropriate avognition of self as foreign material by 
immune cells. Hi is inappmpriaie recognition resuhs in an 
immune response le^xling to ihe destnictiim of the lK»st tissue, 
f here fore, tlie ;idiiiiiiistmtii>n of Neutrokine-alpha and/or 
Neutnjkine-alphaSV* pi >ly nucleotides or pi)lypeplides of die 
invention and'or agonists and/or antagonists thereof that can 
inhibil an immune response, particularly the proliferation of 
B cells and/or die pnxiuclion of immunoglobulins, mny bean 
elVective therapy in treating anil'or preventing auiniioninne 
disorders. 'Iluis, in preferrwl embtxiimeiils. Neutrokine-alpha 
and/or Ncuirokine-alplia.SV' antagi>nists of ihe invention 
(e.g., polypeptide Ihigmenis of Neutrokine-alpha and'or 
Neulnikine-alphaSV and anti-Nentrokine-alpha aniibtxlies) 
arv used to treat, prevent, ami/or diagno.se an auui immune 
disorder. 

.'Vuloinnnune disorders and conditions associated with 
these disorders dial may be treated, prevented, and'or diag- 
mised with the Neiilmkine-alpha polymiclcotkles. poiypep- 
lides. aixJ/or antagonist,s of the invention (e.g.. anti-Neu- 
m>kine-alpliii antibodies), include, but are not limited to. 
autoiirunuiK* hemolytic anemia, auloimmunc neonatal throm- 
bocytopenia, idiopathic Ihnjuibocytopenia purpura, autoim- 
mtinocytopcnia. hemolytic anemia, aniiphospholipid syo- 
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da)mc, dcniutiitis. iillorgic cncoplKilomyclitis. niyiK-irdiiis. 
relapsing polyciwndritis. rheumalic heart diseiise. glomeni- 
K>ncphrilis(c.u.. IgA ucphnipaihy), Mulliple Sclerosis. Ncu- 
rilis. tivcilis (>phlhiilnii:i, PnlycmliicTitU)p;ilhics. Piirpuni 
(e.>!U- >lenIi"«;h-ScoeaJein purpiiri), Reilcr's l^isease. SiilV- > 
Man Syndnmie. Aiiioimmunc l\ilmonary Inflammation. 
Guillain-Bnrrc Syndrome, imulin depeixkiil diabetes mclli- 
uis. and auioininnme inibmmatory e>'e disease. 

Addiiional aiuoimmune distinlers (lhat are highly pmb- 
(ibic) llwt may be treated, prevented, and/or diiigiiosed with m 
the composim^ns ol'the imeniion include, but arc not limited 
to. anioimnnmc thyroiditis, hypothymidisni (i.e., I hishimu- 
lo*s lliyroiditi.s) (often chanKterized. e.g., by ccll-mcdiatcd 
and himiuml thyroid cylnioxitity). systemic lupus erythema- 
tosus (often charicicri/ed, e.g.. by circulating; and locally i.^ 
generated inmnine complexes), (ioodpasturc's syndrome 
(often characterized, e.g.. by ami-bascnicut mciubranc anti- 
bodies). Peuiphrgus (uften cluin»cleri/ed. e.g.. by epidermal 
aciinlhtilyiic anlibtidies). Ktx.vplor aiiiloimnmnilies such as. 
for example, (a) Graves' Disease (often characterized, e.g.. by 2u 
ISH receptor an I ibtxlics). (b) Myasthenia (irav is (often char- 
actcri/ed. e.g.. by acetylcholine receptor antibodies), and (c) 
insulin resi.siance (often charaeieri/ed. e.g.. by insulin recep- 
tnr :iiUib(idies). auloimuuuie Ikmho lytic anemia (often char- 
itclcri/cil. e.g.. by pkigtKjyiosis of nntibody-sensilizod 2^ 
\U\Cii), anioimmune lhn>mbt>cyiopenic purpura (ohcn char- 
;ictcri/ed. e.g., by phagtK Vlosis of antibody-sensili/jed plate- 
lets. 

Addiliuiiiil iiuliMUinuine distirdcrs (ili;it ure pn)b;iblLv> thai 
may be trvaied. prevented, aiul/or tliagnosed with the conipo- :;!> 
siiions of (he invti\lion include, but are not limited to, rheu- 
nialoid iirihrilis (often characteri/ed. e.g., by immune com- 
plexes in joints), sclerodenna v\ith anli-colJagen antibodies 
(often chantcterized. e.g.. by nuckvlariind other nucie;ir anii - 
bodies), mixed connect ive tissue disc;ise (often chanictcri/o.!. .t.s 
e.g., by antih*Hlies to exirtictable nuclear antigens (e.g.. ribo- 
nuclaipaiiein)), polymyositis/dennaiomyosilis (often char- 
iieleri/ed. e.g.. by nonhistone .\N. A), pernicious aneiiun (of- 
ten clk'iracteri/cHf e.g.. by anlipariel^il cell, micm.somes, and 
intrinsic lacior antibodies), idiopathic Addison's disease (of- 4" 
ten cliuriicterizcd. e.g.. by hinmwal and cell- mediated adrenal 
c\Moiox icily, infertility (often characterized, e.g.. by autisper- 
matozoal antibodies), glomemlonephrilis (often cluirdcler- 
ized, e.g.. by glomerular basement membrane anlibtxlies or 
imniime eomplexcs) sucli as primary' glomcmlonepliritis and 4> 
lg'\ nephropathy, bullous pemphigoid (often character ized, 
e.g.. by lg<i and ci>mplemenl in basement membrane). 
SjDgreirs .syndrome (often eluiracleri/cd, e.g.. by multiple 
tissue anlibtKlies. and'or a specific iumhislone.'\N.'\ (SS-R)). 
diabetes mcllitiis (often chitnicteri/ed. e.g.. by cell-mediated in 
and hnmonil islet cell aniibotlies}, and adrenergic drug resis- 
tance (including adrenergic drug resistance with astlmia or 
c\slic fibnisis) (often characterized, e.g., by he la -adrenergic 
receptor antibodies). 

Additional autoimmune disorders (that arc possible) iliat .^^ 
may be treated, prevented, and/or diagnosed witli the compo- 
sitions of the invention include, but are not limited to. chronic 
active hepatitis (often charjclcTi/cd. e.g.. by stiitKilh muscle 
antibodies), prirmiry biliar>' cirrhi>sii; (often characterized, 
e.g., by mitchondrial antibtviies). other endocrine gland fail- 6<.i 
lire (often cku~dcierized. e.g., by speciftc tissue antibodies in 
some cases), vitiligo (often chiiracterized, e.g.. by nielam)C)1e 
antibodies), vasculitis (often ehiinKierized, e.g., by Ig and 
complement in ves.sd walls an(L''i>r low senim complement ), 
post -Ml (often cliaracterized.e.g., hy mytH:ardial ;intibodics). 6> 
cardioiomy syndnimc (often cliarocterized, e.g., by myocar- 
dial antibodies), urticaria (often characterized, e.g.. by IgO 



and IgM ;uiti bodies to IgH), atopic denna til is (often charac- 
terized, e.g.. by IgCi and IgM antibodies to Igl-]). asthma 
(often chnr;tcicrizc*d. e.g.. by IgG and IgM antibodies to IgH). 
inllammator)' myop;jlhies. and nuiiiy other iiillammatory, 
gnmulamnious. degeneralivc. and aimphic di.sorders. 

In n pa^fcrrod embodiment, ihc autoinimunc diseases and 
disorders and'or cimditions as.s<K*iated with the disea.ses and 
dist>rders recited above are treated, prevenic^d, and/or diag- 
jK»sed Using anti-Neutrokine-alpha aolibodies and/or anli- 
NeutRikine-alphaSX'. 

In a specific prcfera^d cmbtxiimcm. rhcimiaioid artliritis is 
trciited. prevented, and/or diagnosed using anli-Neuimkine- 
alplia antiUxlies and/or anti-Nemrokine-alphaSV yniibodies 
and/'or lUher antagonist of the invention. 

In a specific preferred embodiment, lupus is treated, pre- 
vented, and/or diagnosed using anii-Neiitiokinc-alpha anti- 
bodies and/or anli-Neutrokine-;ilphaSV xuitibodies and/or 
other ant:tgcinisl uf the invention. 

In a ,speciJic preferred einbodnneiil. nephritis associated 
with lupus is treated, prevented, and/or diagnosed using anli- 
Ncutfokinc-alpha antibodies and/or anti-Ncutrokinc-al- 
phaS\' antibodies and/or other antagiuiisi of the invention. 

In a specific embodiment. Neutmkine-alpha and'or Neu- 
lri)kine-alpha.SV pofy nucleotides or pnlypepiides. or :nit ago- 
nists iheaH>f (e.g.. anti-Neutmkiiie-alplia and'or anii-Ncu- 
trokinc-alphaSV antibodies) are used to treiit or prevent 
systemic lupus erylheiiialosus and/or dise;ises- dis*.)rders or 
conditions associated therewith^ 1 .upu-s-cisstH;iatcd di.seascs. 
distirders. orLonditions lluil niay betaMted ur prevented wiih 
Neiiln>kine -alpha ancl/or Neuimkine-tilpha.^V* pulymicle- 
olides or polypeptides, or aniagimisls of the invention, 
include, hut are not limited to. hematoh^gic disorders (e.g.. 
hemolytic ajiemia, leukopenia, lymphopenia, and ihronib- 
ocylopenia). immunologic disortiers (e.g.. anli-I)N.*\ anii- 
bixlies. and anli-Sni antibiKlies }. ra slurs, phutoseiisiliviiy, onil 
ulcers, arthritis, fever, fatigue, weight loss, serosilis (e.g.. 
pleuritus (pleuric)'))- r^nal di.sorders (e.g.. iKphrilis), neorv>- 
logical disortiers (e.g., sei/.ures. peripheral neuropiUhy. C'NS 
related distmlers). gastroinstesiinal disorders. Kaynaml phe- 
nomenon, and pericaahtis. In a preferred embodiment, the 
Neutrxikine- alpha and/or Neutn>kine-alpliaSV' polynucle- 
otides or polypeptides, or antagonists lhea\)f(e.g., anti-Neu- 
trokine-alpha and/or anti-Neutrokiiie-alphaSV antiKxIies) 
are n.sed lo treat or prevent rcmil disortiers asstvciaietJ with 
systemic lupus er\'themaiosus. In a most pr<.'ferrcd embodi- 
ment. Neutrt)kine-atpha antl.'or NeinrL>kiiie-alphaSV' poly- 
nucleotides or pi>lypeptidcs. or antagonists tliercof (e.g.. auti- 
Neulrokine-alplui aixl/br ami-NeutrokiiK-nlphaSV 
aiilibtxiies) iire n.sed lo lre:it or pa'vent nephritis associaleil 
with systemic lupus erxlhcmalosus. 

Simiiarly. allergic reaction;; and conditions, such as asthma 
(particularly allergic asthnui) or other respiratory pmblems. 
may also he tre;ited hy Neuln>kiiie-alpha and^>^ Neuirokine- 
alpliaSV po ly nucleo I icWs or polypeptides of the invention 
and/or agonists and/'or antagonists thereof Morciwcx these 
nKilecules am be wscd to treat, pa-vent, and/or diagnose ana- 
phylaxis, hypersensitivity lo an antigenic molecule, or blood 
group inct)nipalibilily. 

Neutmkinc-alpha and/or Neuimkine-alpliaSV polynucle- 
otides or polypeptides of the invention and/or agonists and/or 
antagonists iiienx>f. may also be used to treat, prevent, and/or 
diagnose organ rejection or graft -vcrsus-host disease 
(CiVIIU) and'or conditions associatcxj tberewjth. Organ 
rejection iHxurs by host immune cell destruction of the inms- 
planted tissue thmugb an immune response. Similarly, an 
immune resptmse is also involved in GV'IID. but. in this case, 
the foreign transplanted innnune cells deslmy the hi>st lis- 
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siics. '\'hc atiniinLstraiioii of Neinrokine-aipUa and'or Ncu- 
lixikinc-alpliaSV polynuclwtidcs or fKilypeplides ol' the 
invciiiion and/nr agonists and'or nniagonisis iIictldI". tlial 
inhibil :in immune rvsptnisc. piirtkriihirly ihc prDlilbnilion, 
ditrcru'iiliiiiion. or chciiiocixis ol l-^elis, may bo an ctlective s 
therapy in prevent ing organ rejec tion or GVIIL). 

Similarly. Neutrokine-alpha ynd/or Ncnmikine-alphaSV 
pt>lynuc!colidcs or polypeptides of Ihc invention and'or ago- 
nists and/or aniagonisls I hereof, may also be used u» nu»dulale 
iniiommaiion. I 'or example. Neiiln^kine-alph:i amlAir Neu- \<* 
irokinc-alpUaSV polyniw loot ides or polypeptides of the 
invention and/or agonists and/or antogonisis iIktw*!'. iiKiy 
iiiliibit tlie pmlirerulioii and dilVereiitialion ofeells iiiwlved 
in an inl1uinniaUir>' resp* mse. I hese molecules can be used lo 
treat, prevetil, and'or diagnose iiiJliunmatory conditions, both 1 5 
clironic and acute cimdilions. iiKluding eliroilic proslalilis. 
granulomatous prostatitis and nialactipUtUia, in llann nation 
associated with infectjoa (e.g., septic shock, sepsis, or sys- 
temic inllainmaior>- rcspon.'ie syudmine (SIRS)), iscliemia- 
reperhision injury, endotoxin lethality, onhriiis. complement- 2i* 
medi:iied hyperacute rejection, nephritis. c>lokinc or 
cbemtikine induced lung iujurv*. iunammalt>ry Kwel disease. 
Oohn's disease, or resulting from over pn>duclion ol' cy tok- 
ines (e.g.. I Nl- or II .-I.) 

In a spccilic embodinienl. anli-Neutrokine-alpha antibod- 2? 
ies and/or anli-Neutrokine-alphaS\' antibodies oJ the im en- 
tion are used to treat. pre\euL intHJulale. detect, and/or diag- 
nose inllanimation. 

lu a specilic enihiidiinenl. anii-Neiitrokiiie-alpha anltbod* 
ICS and'or anti-Neiiin>kine-aIpha.SV aniibiKlies of the imen- »:» 
lion are used to treat, prevent. nuKlulaie. deiiX-i. and/or diag- 
nose iiitlamatoiy disorders. 

In another specilic ejitbuJinienl. aiiti-Nenirokiue-alplia 
antibodies and/oranii-Neiiln>kine-alplviSV antibtKliesoflhe 
invention are iisetl to la'at. prevent, modulate, detect, and'or .Vn 
diagnt^se allergy uiid-'or hypersensitivity. 

.AntibiHlies against Neutnikine-alpha and'or Neutmkine- 
alpluiSV may be employed to bind to and inhibit NeiUmkine- 
alpha ajid/'or Neulrokine-alphaSV activity to treat, pievenl, 
and'or diagnose .M<r)S. by preventing inrtllmiion ofneuiro- 4i) 
phi Is into the lung after in jurv'-'llie agonists and antagonists of 
the instant may be employed in a composition with a plvir- 
niaceulicully acceptable carrier, e.g.. as described hereinafter. 

Neinmkine -alpha and'or Neiiirokme-alph;iSV and/or Neii- 
trt>kine-alpha rcxreptor pi>lyniicleolides or poKT^eptides ol lhc 4S 
invention aml^or agt>ui.sts and.'or antagt^nists iheret>f. are Ui^ed 
to treat . prevent, anil/or diagnose diseases and disorders of the 
piihuoiury system (e.g.. bronchi such as, for example, sinop- 
uluKniar)' and brimehial in feet inns and amdilitms as.'uicialed 
with such diseases and disorders and other respiratory dis- 5ii 
eases and dist'^rders. In specific embodiments, such diseaset> 
and disorders inckidc, hut are not limited to. bmnchial 
atk;mima. bronchial a.slhma. pnetmionia (such as. e.g.. bron- 
chial pneumonia, bnmclmpneiimonia, and tuberculous bron- 
chopncunionia). chronic obstructive piilmonarv' disease .^5 
(COPD), bronchial polyps, bainchiectasia (such as. e.g.. 
bronchiccuisia sicca, cylindrical brondiiectasis. and saccular 
bnmchieclasis). bmnchiolar adem>carvinoma. bnmchiohir 
carcinoma, bronchiolitis (such as. e.g.. exudative bmnchioti- 
tis. bronchiolitis fibrosa oblitcitins. and prv)li lenitive bronchi- W' 
olitis), bronchioU^-alveolar carcinoma, bronchilic astlmia, 
bronchitis {such as. e.g.. asthmatic Iwonchilis. CaslcUani's 
bronchitis, chronic bronchitis, cniupous broncliitis. fibrinous 
bmnchitis, hemorrhagic bnmchitis, infectious avian bn>nchi- 
ti.s. obliieralive bronchitis, plastic bronchitis, pseudonicm- 65 
branous bn>nchitis, putrid bronchitis, and verminous bronclii- 
tis). bmmHioccniric granulomatosis. bronchi >edenia. 
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bn)nchoesopliageal PLstula. bn.»nchogenic carcinoma, br^in- 
chi>genic cyst, bnmcholilhiasis, bronchomalacia. bamcho- 
mycosis (such as. e.g.. bnnKhopuImortirv' aspergillosis). 
hn>iK;hopulnionary .spinx;he(osis. heimtrrhagie br\nKhitis. 
bronchorrhea, bmnchtispasiu. bnnichosiaxis. bnjiichosteiui- 
sis, Biot *s respiration, bronchial respinilion. Kussmaul respi- 
ration, Kussniaul-Kiai respiration, respiratory acidosis, res- 
piratory alkalosis, respiratory distress syndronx* of the 
newborn, respiratory insullictency. respiraior>^ scleanna, rcs- 
pinttory syiKVtial vinis. and the like. 

Ill a .'vpecilic embodiment. Neuirokiiie-alpha and/*ir Neo- 
irokine-alphaSV polynucleiUides or pidy peptides of the 
invention and'oragonists and'or antagonists therev>i. are itsed 
to treat, prevent, aiul/or diagiU)se chn)nic obslniciive pulnio- 
nar>' disease (COPD). 

In ani>lher embixlimcnt, Neuiaikine-alpha and/or Neu- 
trokine-alpha.SV polynucleotides or polypeptides of the 
invention and/or agonists and'or antagonists iheai>l. arv nscxi 
to Irciil. prevent. and''or diagiui.-ie (ihaises and coiulilions 
as.st>ciated with fibroses, such as. for example, but not limitetl 
to, cystic (ibrosis (including such fibaises as cystic fibrosis oi" 
the pancreas, Clarke-I ladlield syndjome. fibn>cyslic disease 
of the pancreas, mucoviscidosis, and vi.scidosis). endomyo- 
cardial fibrosis, idiopathic retmperiloneal ftbaisis. lept<Mn- 
oningeal liba>sts. mcdiiLstin;il librosis. nvnUtlar subepidennal 
libaisi.s. pericentral librosis. perimoscuhir fihrtisis. pipesiem 
fibrosis. repUicement fibrosis, subadvenlilial librosis, and 
Syniiners* clay pi pes tent librosis. 

The fNl' liuiiilv liu^i^ts are knt)\\n to be ai ni mu the mo.^i 
pleiotropic cytokines, intlucing a large number of cellular 
a-sponses. including cstolo.xicity. anti-viral :tctiviiy. imnui- 
noregulaiory activities, atid the transcriptional regulation of 
se\'eral genes (D. V* Cioeddel el al.. " finnor .Neemsis factors: 
Gene Structure aixi HioIogical.'Vctiviiies.' Xi'"'/' Ouunt. Hu>{. 
51:.V;7-6()9 (lOKri). Cold Spring 1 larbtir: I J. Ueutler ami .A. 
Cerjnni. Anmi. Rex: BiorttL-m. 57:5().i-5 IS (iy«X): I.. J. Old. 
Sit.-Uu. 25H;59-7.*5 (19XS): W. l-iers./ /:71V/,e//. 2S5:l9y-:J24 
(lyyi)). l"he 'IT^F-family lig;nids. including Neutaikine-al- 
pha and/or Neutnikine-alphaSV of the pa'seni invention, 
induce such various cellular a^sponses by binding tt> "f Nl*- 
laniily rc^repiors. Neuta^kine-alpki and/or Neina>kine-al- 
pliaSV polypeptides arc believed to elicit a potent cellular 
resptuise including any genotypic. phemiiypie. and'ur mor- 
phologic cliange to the cell, cell line, tissue, tissue culture or 
paiient..\s indicated, soch cellular responses include mil only 
normal physiological respiHises to I Nl- -family ligands. but 
also diseases associated vvith increased aptiplosis or the inhi- 
bition of apt)plosis. Apoptosis-pn>grannned cell death is a 
phy.siologiai! mechani.sin invnlveii in the deletion of periph- 
eral B and/or T lymphtxyic^s of the immune system, and its 
disre^iulation can lead to a number ofdilTerem pallxigenic 
processes (.1. i\ .\metseii. AfOS 8:1 197-1213 (1994): !*. II. 
Krammer et al.. Carr. Ojfin. hnnttmoL 6:279-2X9 (1994)). 

Disciises a.s.*wx;ialed with increa.sed cell survival, or the 
iiihibilitin of apoplosis that may be diagnosed, treated, or 
prevented with the Neuirokine-alpha and/or Ncuta>kine-al- 
phaS V polynuclcvMides or polypeptides of tlx; invention, and 
agonists and antagtiiiisis iheaxd'. include cancers (such as 
follicular l>Tnpht^nias. carcinomas with p53 niulaiiims. and 
hormoiie-dcpendent tunKirs, including, but not limited to, 
colon cancer, ctirdiac tumors. paiKreaiic cancer, melanoma, 
retinoblastoma, glioblastoma, lung cancer, intestinal cancer, 
testicular cajicer, stomach ainccr neuaibUtstonia. myxoma, 
myoma, lymphoma, endoihelit>m;L osteoblastoma, osteti- 
ctasionia. osic\>sarcoma. clK)ixlaisaa.-oma, adenoma, brviist 
cancer, prostate cancc*r. Kapt>si's siirvoma and ovarian can- 
cer); aiuoimmunc disorders (such as .systemic lupus cjyihe- 
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mutosus und iiiuiiuae-rtloicd glonicniloncphrilis rlicumauiid 
arthritis): viral in feci ivtns (such ;is herpes viniscs. po\ vinises 
and ndcTKn'inuiCS); iiifianmiiition: \irM\ vs. hosl disease: acule 
graft rejection and chnmic grali rejcelion. lluis. in prcl'erred 
cmbtKliniems Neiiirokine -alpha and/i>r Neiimikiiie-alphaSV ^ 
ptilynuclcoiidcs or polypcplicJcs of the invention and'or ago- 
nists or aniagonisfs iherefil. are nset! In treat, prevent, anclyor 
diagnose aiiltiimniiine diseases and/or inliihil the gA>wth. pro- 
gPL'ssion. ;mdAir melasinsis nl cancers. incUiding. but not 
liniiicd to, those caiKcrs d(seii>sed herein, such as. tor 
example. lymphiHrytie Icukemius (inckniing. liir example. 
MI. I . and duvnic lymphticytic leukemia (CI J .)) aixl fulhcu- 
lar Iympht)ma.s. hi aiHitlwr enihtidimenl Neutn»kiiie -alpha 
and'or Nenln>kine-alpliaSV polyniiclctnides or polypeptides j - 
of ihe invention arc u.scd to aeti\'ale. dil tcrenliale or prolirer- 
ate cancerous cells or tissue (e.g.. I? cell linen go rclaied can- 
cers (e.g.. C\.l. and MJ,L). lymphixytic leukemia, or lym- 
phoma) and ihereby fvnder the cells mure vulncTable to 
cancer thcra py (e.g. , clicnui^l lier:i py or rad iat ion therapy ) . :i i 

Moreover, inol her embodiments. Neutrokine-alpba ;uid/or 
Neuliokine-alplviSV polynucleotides t>r polypeptides of the 
invention or agonists or antagonists ttiereol". a a" useti \o 
inhibit tlxj growth, pmgressitin. anchor metastases ol malig- 
nancies and related disorders soeii as leukemia (iiieliKliim 
acute leukemias (e.g.. acule lymphocytic leukemia, aeiile 
myelocytic leukemi^i (inc hiding myelobkislic. prtMnyelo- 
cv'lic. myelomiMioeylic. monocytic, and ervihro leukemia)) 
and cluontc leukemias (e.Li.. chr^»nie nivcliK;vtic t'ir;inulo- 
cYtic) leukcnna and chronic lymphocyiic leukemia)), poly- 
cythemia vera, lymphomas (c.g„ I li>dgkin"s disease and iion- 
Hodgkin's dtseiisc). nuilliple myeloma. WaldeiisiRun's 
niacroglohulinemia. heavy chain disease, and st>Iid tun>i»rs 
including, but not limited to. siiaonias and carcinomas >nvh 
as fibn.isarcoma. myxosarcoma. 1 i pi > sarcoma, ehondro.sar- 
conia, osteogenic sarcoma, chordimia. angiosareom;u endoi- 
heiiosara)ma. lymphangio sarcoma, lyjuphangioendothc- 
liosaironia, synovioma. mcsolhelioni;i. l!wing*.s tumor. 
Iciomyosiirconia. rhabdomyosarcoma, colon carcinoma. 4/, 
pancreatic cancer, breast cancer, ovarum cajicer. prostate c;in- 
cer, squamous cell carcinoma, basal eeii carcinom;i. iideno- 
careinoina. swcitl gland carvinonta. seb;ictviis gland earci- 
noiiio. pupillary carcinoma, piipillarv' ademxxtrcinomas. 
cystadenocareinomn, medullary carcinoma, bronchogenic 45 
carcinoniii. renal ecll carcinoma, hepatoma, bile duct carci- 
noma, choritvarvinoma. .seminoma, embryonal carcinoma. 
Wilm's tunK>r. cervical c;uicer. lesticuktr tumor, lung carci- 
noma, .small cell lung carcinoma. bkKlder carcinoma, epithe- 
lial carcinoma, glioma. asinxr^Moma. nuxlulkibhisloma. cran- 
iopharyngioma. ependymoma, pine:iloma, 

heniangioblaslonia, aciHistic nenninia. oligodendn>glit)ma. 
menangioma. ntelanoma, neuroblastoma, and rciiiioblas- 
toma. 

Diseases assix;ialed with increased apoplosis api^piosis ^.^ 
that may be diagiuised. treated, or prevented w'nh the Neu- 
trokinc-alpha and^)r Netitrokine-alpha.SV polynucleti tides or 
polypeptides ol'lhe invention, and agonists and anta^miisls 
thcrei^l'. include AIDS; neimxlegetierativc disorders (such as 
.Alzheimer's disease. Parkinstm's dise;ise. .Amyotmphic lai- fr» 
eral sclemsis, Reiinitis ptgnientosii. Cerebellur degenera- 
tion): myelodyspbstic syndmmes (such as aplastic anemia), 
iscliemie injmy (such as that caused by myocardial inlarction, 
stR^e tTrul re per 11 IS ion injury), toxin -induced liver dise;ise 
(such as that caused by alcohol), septic shix;k. cachexia and 6,^ 
arwrexia. Ihns. in prclcrred embodiments Neuln)kine-alplui 
and/or Neutrokine-alphaSV polynuclci>iides or polypeptickrs 
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of the invention and/or agonists or antagonists thervof. are 
uscxJ to treat, prevent, and/'or diagixise the diseases and dis- 
orders listed above. 

In prefernxl embixlimcnls. Neuln>kine-alpha and/or Neii- 
m>kine-ylpha.SV polypeptides ol the invenlion aiid'or ago- 
nists or antagonists thereof (e.g.. anti-Nemrokijic-alpha anti- 
bodies) iiAibii the growth ol* human liistiocylic lymphoma 
cells in a dosc-depcndenl maniKT. In additional pre- 
ferred embodiments. Neutnikine- alpha and/or Neuirokinc- 
iilpliiiSV pcil)'peptides of the invention and/'or agonists or 
antagonists thereof (e.g.. aiiti-NeuiA>kine-alpha amibtxlies) 
inliibii the gnnvth of TxT-.^ cells. H*f-29 cells. Ilelj cells. 
MCI- -7 cell;:, and .^293 cells. In liigldy preferred embodi- 
ments. Neulrokine-alpha and/or Neutrokine-alpluuSV* pi)ly- 
nncleoiides or polypcpii^les of the invent w>n and/or agonists 
or antagonists there<if (e.g.. :mti-Neutrokiiie -alpha antibod- 
ies) are usetl to inhibit gr\)wl]i, pnigrvssion. and'or metastasis 
of prostate cancer, civlon cancer, cervical carcinoma, and 
breast c;irciiwmKi- 

Thus. in additioruil preferred cnibiKlimenis. ilie present 
invenlion is directed to a mcthtxJ for enliancing apoptosis 
induced by a TNK-family ligand. which involves administer- 
ing to a cell which expresses a NeutAikine-alpha and/or Neo- 
trokine-:ilph:tSV receptor an elTeclive amount of Neutriikine- 
nlplvi and^or Neuiaikine-alpliaSV or an agonisct or antagonist 
the^.^>I", capiible of inerccusing t^r decreasing Neiitrokine-al- 
pli:i :tiulf'or Neutrokine-alphaSV luediaied sigmding. Preler- 
ijblv. Neutaikine-aipha and/or Neutn>kine-alphaSV' mediated 
signaling is inca.*a.sed or deerciisetl to trc;il, preveiU, and'or 
diagnose a disease wliere in decrea.'ieil tipopiosis ordecreaseil 
cytokuie and adhesion jnolecnie expression is exhibited. An 
aiionisl or anlauojiisl can include soluble fomis of Neu- 
ir<.pkine-;ilpha and/or Neiilrtikiiie-alphaSV and nu>noclonal 
antilHxIics direetetl again.si the Neulrokine-alpha and/or Nen- 
trokine-:i lphaS\ ' polypepi ide. 

In a further aspect, the present invention is directed to a 
niethixl ibr inhibiting apoptasis induced by a I'NI''- family 
ligiuid. which involves administering to a cell wliich 
expresses the Nentrokine-alpli^i antl'or Neu trokiix.*-alphnSV 
nxcptor an clVeciive amoimt ot" an agonist or antagonist 
capable of increasing or decreasing Neuirxikine -alpha and.'or 
Neutn^kine-nlphaSV mediated signaling. Preferably, Neu- 
irokine-alpha and^or NeutmkiiK'-alphaSV mediated sigJial- 
ing is increasoti or decreiisetl to treat, prevent , and/or diagnose 
a disease whea' in increased apoptosis or Ni'-kitppaB expres- 
sion is exhibited, .■\n agonist or antagonist can include soluble 
forms of Neutpokine-alplia and/or Neutrokine-alphaSV and 
monitckinal a ntibt>dies directed against theNeulrukiue-aiplia 
and/ttr Neutrt>kine-alpliaSV' polypeptide. 

necan.sc Neuiaikine-alpha and/or Neutrokine-alphaSV 
belong 10 tlye TNI' superfamily, the polypeptides should also 
modulate angiogcnesis. hi addition, since Neulrokine-alpha 
;ind/nr Neutrokine-alphaSV inhibit immune cell functions, 
the polypeptides will have a wide ninge of ami-inHammato^y 
activitic^. Neuimkine-atpha a rxL'or Neutrokine-alphaSV may 
be employed as an ant i-neovascuhiri zing agent to treat, pre- 
vent, and/or diapnose solid tumors by stimulalins^ tlie inva- 
sion and activation of host defense cells, e.g.. cytotoxic T cells 
and m:»crophnges and by iiilii biting the angiogcnesis of 
tumors. Tliose of skill in the art will recognize other non- 
cancer iiKiicaiions where bloixl vessel proliferation is not 
wanted. ilK.-y may alsi> be employed to enhance host defenses 
against resistant chronic aiwl acute ijifections. for example, 
myobacierial inli;ciion.s via the aitniction and aciiA'aiion of 
niicn>bicidal leukix-yies. Neiitrokine-alpha and^or Neu- 
trokioc-alphaSV may also be employed to inliibii T-cell pa)- 
liferalion by the inhibition of JL-2 biosynthesis for the treat- 
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mcni of I -cell mcdkucd auto -immune dis<fjs<fs and 
[ymphtx:yiic Ieukemiui» (including, forcxajnplc. chain ic lyni- 
phocyiic icukcmia (CI. I.)}. Neutrokine-nlpha and'or Neu- 
Imkiiie-ulpliaSV may also be employed !o stintnlale wound 
heiiling, bolh via ihe recniitment of debris cleiiring and con- 5 
nective tissue piumoling intlammatory cells, hi this same 
n)ajux.*r. NciUrokine-alpha and/or Neuirokinc-alphaSV may 
also be employed to trvat. prtveiil. and/or diagiiosc i>ihcr 
tibmlic disorders, iiKliiding liver cirrhosis, osleoanhritis and 
pulmonary tibrosis. Neumikinc-alplvi and/or Neuifokine-al- it» 
phaSV also increases ihc prcsciKc of eosinophils that have 
the distinctive function of killing the larv:ie of parasiics that 
invade tissues, as iu schistosomiasis, irichuHisis ami ascari- 
asis. it may a 1st) he employed to regulate Iieniau>poicsis. by 
rvgulating the activation and dilTerculiation of various 15 
bcmalopoietic pri>geiiilor cells, for example, to release 
mamrc leukoc>'tes from the bone niarn>w fi)| lowing chemo- 
therapy, i.e.. io stem cell mobili/alion. Nciilaikine-alpha and/ 
or Neutrokine-alphaSV may alsti be employed to Ireal. pre- 
vent, and/or diagnose sepsis. 211 

l*oIynuclei>ridcs and/or polypeptides of the invention mid/ 
or agonists aud/or antagonists thereof aa* useful in the diag- 
nosis and treatment or prevention of a wide range of diseases 
aiKl/or conditions. Such diseases and condilitHis inehkle. bid 
are not limited lo. cancer (e.g., iiunnine coll relaletl cancers. 
breast cancer, prostate cancer ovarian cancer. rolUcuhir lym- 
phoma, cancer associated with mutation or alteration of p5.^. 
bniin tumor, bladder cancer. ulea>cervic;il ciuicer. colon c;tn- 
cer, colorectal cancer, non-small cell carciiKtnvi ol lhe lung, 
small cell ciia inoma of ihe hmg. stomach cancer, etc.). lym- vi 
phopmliferaiive disorders (e.g.. lympliadenop;ithyK mica>- 
bial (e.g.. viral, bacterial, etc.) inleeiion (e.g.. lllV-1 infec- 
linn. IIlV-2 infection. her|>esvirus injection (including, but 
not limited to. I ISV- J , H-SV-2. C MV, V/V. I li IV-r>, I U\\'-7. 
y.H\), adcnovinis in feet ion. pox vims inllvlion. human piip- 
illoma vims Infection, hcpalilis infection (e.g.. 1J.^\'. II HV. 
IICV, etc.). He/irolhicter pylori inlection. invasive Slaphylo- 
ctKcia.eic), parasitic infection, nephritis, b>nedLseiise(e.g.. 
o.slei>porosis). athetTOSclerosis, pain, carditiviuscular disorders 
(e.g. . nct>va.*y:"ulari7ation, hypovascularizat ion or reduced cir- 4» 1 
cn la lion (e.g.. ischemic disease (e.g., myt>cardial infarction, 
stroke, etc.)), .AIDS, allergy, inthuiimalion. neurodcgeneni- 
tive disease (e.g.- Al/lieimer's di.sease, l*arkinson*s disease, 
amyolrophic lateral sclerosis, pigmentary retinitis, cerebeilnr 
di^ciicntion. etc.). graO rejection (acute and chronic), gnift i-* 
vs. Iiust disease, diseases due to osieLmiyelodyspUisia (e.g.. 
aplastic anemia, etc.). joint tissue deslruction in rheimuitism. 
liver disease (e.g., acute and chawie hepa tilts, liver injury, 
und cirrhosis), autoimmujie disea.se (e.g.. multiple selea>sis. 
rheumatoid arthritis, systemic lupus erythematosus, immune 
complex glonieailoiiepliritis. autoiiunume diabetes, autoim- 
mune tlironibocytopcnic purpura, Cirave's disease. I lashimo- 
lo's ihyaiiditis. etc.). cardiomyopiilhy (e.g.. dilaleil caali- 
oniyopiUhy), diabcMes. diabclic complications (e.g., diabetic 
nephropathy, diabetic neuropjithy. diabeiic reiinopitihy), .ss 
inllucii/a. a.sthma, psoriasis, glomerulonephritis, septic 
shock, and ulcerative colitis. 

I \ily nuclei) tides and'or polypeptides of the invention and/ 
or agonists aiKl/or antagonists rhereol'are useful in promoting 
angiogcnesis. wound healing (e.g.. wounds, bums, and bone 
fractures). Polynucleotides and/or polypeptides of the inven- 
tion and/or agomsls and/or antagonists thereof are alsti useful 
as aji udjuvuiit to euliance inuiiune responsiveness to specific 
aniigcMi, ami-vinil immune respon,ses. 

More generally, polynucleotides and/or polypeptides of 6^ 
the invention and/or agonists and/or anuigonists Ihereol'are 
usetiil in regulating (i.e.. elevating or reducing) immimc 
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rcspon.se. I-or ex;miple. polynuclc^)tides and/or polypeptides 
of the invent km may be useful in preparation or recovery IK>m 
surgery', traunut. radiation ihcmpy. chemotherapy, and trans- 
plantation, or may be lused to hoosi immune rcsponsc aiKL'or 
ax:over>' in (he elderly and immunocompromised individu- 
als. Altemaiively. polynuclet)lides and/or pol>*peptides of the 
invention and'or agonists and/or aniagonisis therertf are use- 
ftil as imnuniosuppressive agents, for exajnple iu the treat- 
ment or prevention t>f autoimmune di.sorders. In specific 
embiKliments. pt»Iynuclei>tidcs and'or polypeptides of the 
invention arc used to irciit tir preveni chnmic inllanmiatory. 
allergic or autoinmume coixlitions, such as those described 
herein or are otherwise known in the art. 

PrcfcTably. ireaimcnt using Neulrokine-alpha and/or Neu- 
trokine-alphaSV* pt)ly nucleotides or polypeptides, and'or 
agonists or antagonists of Neutrokine-alphy and/or Neu- 
trokine-alphaSV (e.g., anti-Neutrokinc-aJpha anlilxxly). 
could either be by administering an elTective amount of Neu- 
trokine-alpha and'or Neutrokine-alpluiSV pt)lypcpiideoftlie 
invention, or agonist or antagonist (heret)f. to the patient, or 
by removing celJs fami Ihe patient, supplying the cells with 
Ncutrokinc-alpha and/or Neuia>kinc-alphaSV' polynucle- 
t>lide, aiRi returning the engineea.'d cells lo the patient (ex 
vivo dierapy). Miircover. as ftirt her discussed herein, the Neu- 
lrokine-alpha ;uid/or Neuia>kine-alphaSV polypeptide or 
polynucleotide can be used as an adjuvant in a vaccine lo raise 
a n imm u ne resp* > use a ga t nst i n fee I i ou s d is ease . 
l''on))u!aliiins ;i)ul Aiiminisiralion 

llic Neiurokine-alpha and'or Neiilnikine-alphaSV 
polypeptide composition (preferably containing a polypep- 
tide which is a soluble form of the Neulri>ktne-a!pha and'or 
Neuiatkine-alphaSV exiracellular d^unains) wiJI be formu- 
lated and do.^*d in a lash ion con.sisieiil with good medical 
practice, taking into account the clinical condition of the 
individual palienl (especially the side el fee is of treatment 
with Neutrokine-alpha and/or Neutrokine-idphaSV* polypep- 
tide alone), the sile of deli very of the NcutrokiiX'-alpha and/or 
Neuimkine-alpha.SV* polypeptide composition, the method of 
adminislmtion. the scheduling of admin islnition. and other 
factors known lo practitioners. The "efVective amount" of 
Neutaikine-aipha and/'or Neutrokine-alpha.SV pt>lypeptide 
for purpt»ses herein is ihus delermined by such ctmsider- 
,'Uions. 

As a general paiposition. ihc total phannaceutically cHec- 
tive amount ol'Neuia)kine-alpha and/or Neutrokine-alphaSV* 
polypeptide administered parent erdlly per dose will be in the 
range ol about I mica>gram/kg/day lo 10 mg^kg/day of 
palienl body weight, allhttugh. as noted above, this will be 
subject 10 ihcnipcutic di-scretion. More preferably, tliisdosc is 
al least 0.0 1 mg/kg'day. and ujosi preferably for humans 
between about 0.0 1 and I mg/kg/day. 

In another emhixlimeni. llie Neutn>kine-alpha and/or Neu- 
trokine-alpha.SV polypeptide of the invention isatUninistered 
lo a human al a dose bcTwcen 0.0001 and 0.045 mg/kg/day, 
preferably, at a dose between 0.0045 and 0.045 mg/kg/day, 
and more preferably, at a dose of about 45 niicrogram/kg/day 
in humans: and al a dose id'alH)ul ?t mg/kg/day in mice. 

If given continuously, the Neuirokine-alpha and/or Neu- 
m)kine-3lphaS\" polypeptide is typically administered at a 
di>sc rale of about 1 micmgram/kg/hoiir to about 50 mica>- 
granis/kg/hour. either by I -4 injections per day or by continu- 
ous subcutaneous intiisions. for example, usinga mini -pump, 
j\n intravenous Kig solution may also be employed. 

Ilie lengih of treatment needed to obsen'e changes and the 
interval following ireatmenl for responses to occnr appears to 
vary depending on the desired ellect. 
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Uia spcciliccmbodimcni. the loial plm miacou I ica My effec- 
tive aniiHint orNeuirokinc-alplui aud/or Nctiirokjiie-alphiiSV* 
polypeptide adniijiislercd purcnicrally per dt>se will be in the 
nirtge i>rub(nit OJ niicn>gnini/'kg/duy to 45 micm^ryiiis/kg/ 
dny orpalicnl btxiy weighl. allhougli. as noted above, ibis wiil 
be subjcci lo therapeutic discretion. More preJbrably. ihis 
t\o:x is at leasi 0, 1 niicm^m/kg/day. and most preferably tor 
humans between about 0.01 itnd 50 mici\igrams/kg/day lor 
ihc pnitcin. Neiilrokine-alplia and/or NeiilA)kJne-alphaS\' 
may be adjiiijiistcrcd as a continuous iuiiision, multiple dis- m 
creet injee lions per day (e.g.. three or more times daily, or 
iwice daily), sinjile injection per day. or as discreet injections 
given intcmiitcntly (e.g.. lu ice daily, once daily, every other 
day. twice weekly, weekly, biweekly, monthly, bimonihly, 
and quarlerly). If given ct^nlinuousJy, the Ncutrokine-alphn 
aiid/or Neutrokine-alphaSV polypeptide is typically admin- 
istered al a dose nile of about 0.00 1 to 1 0 niicaigram/'kg/hour 
to abtiiit 50 mica^&rams/'kg/'honr. cidier by I -4 injcclions per 
day or by continuous subcutaneous iuiusions. ibr example, 
using a mini-pump. 

KiVeelived[>s;ijiesori!iec(«np()silitinsof the presenl inven- ~'* 
lion lo he adniinisierwl may he detehi lined through proce- 
dures well known to those in the art which address sucli 
paaunelers us biological luilf-life. bioiivailahility, and toxic- 
ity. Such determination is well within the cnpabiiity of those 
skilled in the art. especially in light olllie del ui led disclosure 
pn)vided herein. 

Biocxposiirc of an organism to Neulrokine-alpha and/ur 
Ncutrokine-alphaSV polypeptide during therapy nwy also 
play an import^iul n»le in delemiining a dierapeulicaily aiul/or 
ph;irmacologically elVeciive dosing regime. Variations of \„ 
dosing such as Repeated ad minis (rations of ;i relatively low 
dose of NeuirokiiK-alpha and'or Neulrokine-;ilphaSV' 
polypeptide for a ivMatively long perii>d of lime may have an 
ciVect which is lhcn»peulic:illy and/or pliarm;icoiogicalIy dis- 
tinguishable ifom ilvit achieved with repeated administra- 
lions ol a relaiively liigli dose of Neuirokine-alpha and/or 
Nciitn>kine-alph;iSV ii>ra rclaiivcly .short periixl of lime. Siv. 
fnr insUiiiee, llie seruiii immiinoglohulin level experiments 
presenled in I'-xaiiiple fi. 

Using the equivalent surHice area dosage conversion fac- 
tors supplied by Kreireicli, H. J., et al. {Cancvr Chemothcrupy **" 
Rc/Mjr/s 5(>(4):2jy-44 (I966)>. oneofordinao' skill in the art 
is able to conveniently convert data obtained from the use of 
Neutmkine-alphii and/i>r Ncutn.*»kine-alpli3SV' in a given 
experimental system into an accurate eslimation of a phamia- 
ceiitically elTettive amount of Nemrokiue-alpha and/or Neu- 45 
IrokiiK'-alphaSV pt>lypeptide lo be administered per dose in 
atx)ther experimental system, f jcperimenlal datj obtained 
through the administration of Neutiokiuc-alpha in mice (see. 
for instance, Kxaniple 6) may converted tluxmgh the tx>nver- 
sion tactors supplied by Freireidi, et al., to accurate estimates 
of pliamjaceutic:iJly elfeciive doses of Ncutn>kine-alpha in 
rat, monkey, dog. imd humnn. llie following conversion table 
ffable III) is a summary of the data paivided by Krx^ircich. et 
a I. fabte III gives appmximate fnctors for converting doses 
expivs.sed in Icons of mg/kg from one species u>anet{uivalenl . . 
siiriiice aroi dose es pressed as mg/kg in anolher species lahu- 
laied. 

TABf.l{III 
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llius. lor eximiple, using iheconversitin lactors pnH'ided in 
Table III. a di>se of 5i) mg'kg in the mouse converts to an 
appropriaie di>se of 12.5 mg/kg in the tmmkc)' because (50 
mg/kg)x(l/4>-l 2.5 mg/l:g. As an additional ex;unple, doses 
of 0-02. 0.OX. 0.8. 2. and 8 mg^kg in ihe moti.se c*quaie to eUeci 
diwes of I.6('>7 micn>gr:ims/kg. 0.01 mtcrt)gram.s/kg. 6(1.7 
niicrognims''kg. \fiOJ micrognnnv'kg. and t),6f)7 mg/kg. 
respectively, in the human. 

t'h:inn:ieeutie:tl eoinposilions antlaining Neutrokine-al- 
pha and'or Neutrokine-alphaSV* pt))ypeplidc*s of the inven- 
tion may be administered ondly. recially. parvnlerally. sub- 
cutiuieously. inlritctsiem:itly. inlrjvaginally. 

inlraperitoneally. topical ly (as by powders, oinimenis. dn»ps 
or transdermal p:itch)- bucitlly. *'r as an t)ral or nasal spray 
(e.g.. via inlialalion of a vapor or powder). In one embodi- 
ment, "pharmaceuiieally aecepiable canier" means a non- 
toxic soli^i. seini.^did or liquid liller. diluent, eiicapsuhiling 
materiat or fonuiilalion anxiliarx' of any type. In a specific 
embi>dinienl. "pharmatxutically acceptahle" means 
approved by a reguliiior\' agency i>f the lederal or a stale 
government or listed in the U.S. Phanuacopeia or other gen- 
erally recognized pharniaco(x;ia lor use in animals, and more 
particularly humans. Nonlimiting examples of suitable phar- 
maceulic:il carriers acci^rding to this cmbtKlimenl anj pm- 
vided in "Remingiorj's I'hannaceulical .Sciences*' by H. W. 
Martin, and include sterile liquids, .such as water and oils, 
including llio.se wf|x.in)kum. animal, vegetable or synthetic 
origin, such as peanut oil, soybean oil. mineral oil. sesante oil 
and the like. Water is a prelerR'd carrier whc*n the phanna- 
ceulical comp«>silion is administered intravenously. Saline 
solutions and aqueous dextmse and glycerol solulions can be 
employed as liquid carriers, particularly for injectable solu- 
lions. The composili(U). if desirctl. can also contain minor 
amounts of welting or emulsifying agents, or pi I buffering 
agents, 'fhe.se et>niposi lions can lake ihe form of solulions. 
suspensions, emulsion, tablets, pi lis » capsules. powdeii>. sus- 
tained-release formula I ions and the likc. 

ITie term "puretileral" :is ii.sed herein refers lo mt>des of 
>i.t admimsl ration which incKidc iniriivenotis. intramuscular, 
intraperitoneal, inirastemal. subcutanetni.s and intraarticular 
injection and inliision. 

In a preferred enibi>dimeni. Neuin>kiiie-alpli:t ainl/or Neu- 
m>kine-a!phaS\* coinposiltons of the invention (including 
polypeptitles. polynucleiHides. and antibtxlies. and agonists 
and/or antagonists theretiO are administered subcutaneously. 

In another preferred embtxiiment. Neuin.>kinc -alpha and/ 
or NeulnikiiK'-alphaSV ei>mposilious al the invention (in- 
c hi ding polypepiides. polynucleotides, and a mi bodies, and 
agonists and/or aniagonists tlx^retil) '•^^ administered intra- 
venously. 

Neulrx^kine-alpha and'or Nculrokine-aIphiiS\'* composi- 
lions of the invention un: also suitably administer^ by sus- 
tain ed-ne lease sysiems, Suhable examples of sustained- re- 
6.S lease compositions include suitable polymeric materials 
(such as. for example, semi-peniKabIc polymer matrices in 
the fonii of shaped articles, e.g., (ihns. or microcapsules). 
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suiuiblo hydrophobic m:itm;ils (for example ns an emulsion 
in im ncccplablc oil) or ion exchange rvsins. iind spiiringJy 
soluble dcrii'ative^ (such as. Tor example, a spurijliily soUiblo 

Siill). 

Susuiiiicd-rcleiise miitrices include poi> lacrtdes (U.S. Pal. 
No. 3.77.^,919, r-1' 58,4X1). coptilymers o1" I. -glutamic acid 
and ganinia-clhyl-l.-glutanuite (Sidmaa. U. el al.. Blo}}oly- 
niers 22:547-5.% (h;S.">)), poly (2-hydroxycthyl methaccy- 
lato) (R. Laiiger et al.. J. Binmcd. MoWr. Res. 1.5:167-277 
( 1 98 1 )- and R. 1 .anjier. ( hem. lech. 1 2:9S- 1 05 ( 1 982)), elh- 
vlenc vinvl acetate (R. I. anger ci aL, Id.) or poly-lM-)-?- 
hydro,\ybu lyric acid (I 'I* 133.988). 

Suslaineil -release compt>silions also include liposouially 
enlnipped compositions of the invention (see generjlly, 
Uniger. Science* 249:1527-1 533 ( 1990): i'real cl al., in Lipo- 
somes in the nicropy uf Infectinus Disease an J Cancer, 
Lopc/-Hea-stein and i'idlcr (eds.), l .iss. New- York. pp. 317- 
327 and 353-365 CI 989)). Li pt>soMies containing Neinrokine- 
alpha and'iir Neutaikiiie-alpla;iSV ptdy peptide my he pre- 
piired bv meihtKls known per se: 1)1- 3.2 1 8. 1 2 1 : lipsiein ci al.. 
I'AX. Nail. Acad. Sci. ( IIS.A) 82:3688-3692 ( 1 985 ): Hwangei 
al.. Proc. Natl. .Acad. Sci. (US.^) 77:4030-4034 (1980): HP 
52.322: i;i> 36,676: liP 88.046: W? 143.949: HP 142.641: 
.iL.piinesePat Appl. I8(KIS: U.S. Pal. Nos. 4.485.045 and 
4.544.545: and 102.324. Ordinarily, the liposomes are of 
die small faboui 200-Xf>0 .^ngsimms) unilamellar type in 
uhtch I he lipid contciu is greater than about 30 niol. percent 
cholesterol, llv selecied pn>porlion being adjusted lor ihe 
uplinuil Neulrokine-alplia and/or Neiilfokiiie-alpha.SV* 
polypeptide ihenipy. 

In another embodiment sustained release compositions of 
ihe invcniion include crvslal rornailalions known in the art. 

In yet an additi^uial embodiment, the compositions of the 
invention are deliveretl by way ol'a pump (see Langer. supra: 
.Sefton. C\IV ( rit. Ref. Mionu-d. !:ng. 14:201 (1987): Bnch- 
wald et al.. Surgerv* 88:507 (1980): Saudek el al.. N. linal. .1. 
McnJ..^2I:574 tV)89)K 

Other cunl rolled release systems are discus.sed in ihe 
rc% ieu' by I anuer [S^ ienrc 249: 1 527-i 533 ( 1 9^)0)). 

l-or parenienil JKJministraiii^n. in one embodiment, the 
Neutivkine-alplui and'or Neulrokinc-alpha.SV polypeptide is 
fonnnlaied generally by mixing it al the desircxi degree of 
purity, in a unit dosage injectable fonii (solution, suspension, 
orcMuuIsion). w ith a phamtaceiitically acceptable carrier, i.e., 
one lliai is non -toxic to recipients at the dosages and ctmcen- 
iralions employed and is conipaiible with other ingrcxiienls ol' 
the formulation- I or example, the romnilatioa prelerably 
does not include oxidizing agents and itlher compoimds thai 
are known lo be deleterious lo pi>lypeplides. 

CieiKTally. the romiulalions arc proparcni by contacting the 
Neuin)kine-alpha and'or Neulrokine-alphaSV polypeptide 
nniTormly and int uiiatcly with liquid carriers or Imely divided 
st>lid carriers t^rbolli. rhen. irnecessary, thepmduci is shaped 
into die desired lonnulalion. Prerembly the carrier is a 
parenteral carrier, more preferably a sohiiion tliat is isotonic 
with the bliHKl of the recipient, lixamplc^ of such carrier 
vehicles include water, .saline. Ringer's solution, and dexm>se 
solution. Ntui-aqueous vehicles such as fixed oils and ethyl 
oleale are also useful herein, as well as liposomes. 

Ihe carrier suitabh' contains minor amounts of additives 
such as substances tliat cnlumce isotonic ily and chemical 
stiibiliiy. .Such maierials are non-toxic to recipients al ihe 
dosages and concenlralions cmplo\*ed. and inclitde bulfers 
such as pht>sphaic. citrate, snccinate. acetic acid, and other 
organic acids or llK*ir sails: anlioxidimts such as ascorbic acid: 
low niolc^lar weight (less than abt)ul len residues) pt^lypcp- 
lides, e.g.. polyarginineor iripeptides: prt>ieins, such as semm 
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albumin, gelatin, or inmumoglobulins: hydrophilic polymers 
such as pi>lyvinylpyrrolidone: amino acids, such as glycine, 
glutamic acid, aspartic acid, t»r arginine: monosaccli;! rides, 
disaccharides. and other carbohydrates inchKlingceIIuU»sei>r 

5 its derivatives, gluaise. mil nose, sucrose, or tlext rins: chelat- 
ing agents such as I.ID'IA: sugar alcohols such as mannitol or 
si>rbilol: counlerions such as sodium: preser\':i lives, such as 
cresol, phenol- dilorobutanol. benzyl alcxiliol and parabens. 
and/'or nonkmic surlactanis such as polysorbales. poloxani- 

itt ers. or PK'Xi. 

TIk^ Neuta>kinc-alpha amb'or Neiiirokine-alphuSV 
pol>^eplide is typically l"i>nnulaled in such vehicles at a con- 
centration of about 0.001 mg^'ml to 100 mg/inl. or 0.1 mg/ml 
to UK) mg/inl, preferably 1-10 mg/ml or 1-10 mg/ml. at a pll 

15 (»f about 3 to 10, or 3 to 8. more preferably 5-8, most paM'er- 
ably 6-7. It will be nnderetood ihat the use of certain of the 
foregviing excipients. carriers, or stabilizers w ill result in the 
Ibrmaiion of Nculmkine-alpha and/or Neutrokine-alphaSV 
polypeptide salts. 

:h Neutrokinc-alpha and/'or Neutmkinc-alphaSV polypeptide 
lo be used for therapeutic administration must be sterile. 
SlerililY is readily accomplished by fi Unit ion tlm>ugli sterile 
tiltmtion membranes (e.g.. 0.2 niicrxm membranes). Ihcra- 
peulic Neulmkine-alpha and/or Neiitnikine-alplut.SV 

25 pi.>lypcplkie compositions generally are placed into a i-on- 
laincr having a sterile access port, for example, an intravenous 
solution bag or vial having a stt>pper pierceable by a hypo- 
dermic injection needle. 

Neulrokine-alp ha and/or Neum)kine-alpliaSV polypeptide 

iirdinarily will be stored in unit or mnlli-clcwe a>ntainers. for 
example, sealed ampoules or vials, as an at|uei>us sohuion or 
as a lyophili/cd formulation litrreconstitut ion. As an example 
of a lyophili/ed formulation. lO-ml vials are lilleil with 5 ml 
of sterile-lihered 1% (w.V)aqne>.nis Neutmkine-alplia and/or 
.15 Neumikine-alphaS\' ptilypcplide S(.»lutioii. and the resulting 
mi.KUire is lyophilized. ITie infusion solution is prepared by 
axonstiluting the lyophili/.ed Neulrokine-alpha and/or Neu- 
trxikine-alplwSV polypeptide using baclerkistaiic Water- for- 
Injection. 

411 Alternatively, NculR^kine-alpha and-'or Neuta-ikine-al- 
plw.SV pi>lypLT)iide is stored in single do.sc containers in 
lyophilized fonn. Ihe inliision selection is reconstinited 
using a sterile carrier R>r injection. 

I lie invention alst» pmvides a phamiaceutical pack or kit 

45 comprising one or more coniainers filled with t>ne or more ol 
the ingredients ol* the ph anna cen lien 1 to mpo si lions of ihc 
invenlioiL Optionally, associated with such coniaincr(s) is a 
notice in ihe form prescribed by a govenuiicntal agency regu- 
lating the manufacture, use or sale of pharniaeeulicals or 

Sd biological prxiducts. which notice rellects upprtwal by the 
agenc>' of manufacture, use or sale for human adminisinnion. 
In addition, the polypeptides of the present invention may be 
employed in conjunclion with other iherapeulic comptninds. 
I he compt>si lions of the invenlion may be administered 

55 alone or in combination with other adjuvants. Adjuvants lhal 
may be adminisicred with the comptisilions (.>f ihe invenlion 
include, but are not limited lo. alum, alum plus detixycholaie 
(hnnumoAg), M f P-PH (Riocine (\>rp.), QS2I (Cfeneniech. 
Inc.). BCXi, and MPL. In a specific embodiment, composi- 

6" tions of the invention iire administered in combination with 
alum. In another specific embodiment, conipositkms of the 
invenlion are administered iji combination with QS-21 . Fur- 
ther adjuvants dial may be administered wiih the composi- 
tions of the invention include, but are not limited to. Mono- 

65 phosphoryl lipid immunomodulaior. .-VdJuVax lOOa, QS-2 1 , 
QS-18, CRL1005. .Aluminum sails, MP- 59. and V"!rosomal 
adjuvant technology. V'acciiies thai may be administered w ith 
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the composjiiousot tlie iiiveniion include, bin arc no\ liiuiied 
to. viiccincs dirxxlctl toward prxucclion ajiains! MMR 
(ii>caslcs. nuinips. nibclla). polio, varicella. loiaiius/diplhcria. 
hi?palius A. hcp;ilitis bai-mupkiius inJhu'nzoi'W. wlnioping 
cough, pneumonia, inlluenyi*. Lyme's Oiscasc*. a>iaviais. 
clx^lerd, yellow lever. Japanese eneeplialilis. poIit«iiycIilis. 
rabies, typhoid lever and pertu,^sis. aiul/or l*NI-UM()\'AX- 
Com bimt ions may be administered eillwr concomi- 
tantly, e.g.. as an admixture, separniely but siniuhaneously or 
concurrvnily: or seqneaiially. '["his includes presentalions in 
which the combined ageius arc administered toj^ellKT as a 
therapeutic mixture, and also procedures in which the com- 
bined agents arc administered separately but sinudttiiioously. 
e.g., as til rough separate inlm venous lines into the same indi- 
vidiial..^dniinislralion '*in ctmibination" further includes the 
separate administration of one of the comptiunds or iigents 
given lirsl, followed by tlx: second. 

In another spcvilic embodiment, coinpitsiiiuns of the 
invention arv used inctmibiniition v^ilh l*NIUJM()VAX-2.V''^' 
to treat, prevent. and/ordia^m>se infection and/or any disaise, 
disi>rda-, and/or condition ass*H:iated therewith. In one 
ciubodinicnt. compositions of the invention are used in com- 
bination with PNHlJMOV.'\X-2.^' '^* to treat, prevent, and/or 
diiigix)se any (fr.im pt>silivt; bacleriai infection aiKi'or any 
disease, disorder, and/or condition ass4icialed iheivwilh. In 
another embodiment, compositions of the invention are used 
in combination widi I'NiiUM()V^\X-23'^' to treat, prevent, 
and'ordiagjiosc infection and/or any disease, disorder, and/or 
condition aswieiated with one or more memlxrrs ol the i»enus 
h'ntcrocnrcits andA^r the i»enus Sfn'/f/fnttrrfis. In am>ther 
embixlimeni. compt^sitiiMis of the inventicm are used in any 
combiiution with I'N]:UM(AA.X-2:^"'' to lre;tt. prevent, and/ 
or diajj;,nose infeclii>ii aiKi'or any dise;ise. dis<>rdcr. amI.'or 
condition assi>ciaied with one or more members of the d'nMip 
B streptococci. In another embodiment. compv>sitit»ns of the 
invention are used in combin:it ion with 1 'Nl U JiMC )V".\X-2.V 
to treat, prevent, and'ordiaiinose infection and/or any dise;ise. 
disorder. aixJ/or condition associated with Sirvphn ot t us 
pncttmoniac. 

"Che compt>siiions of the invention may be ;idminis(ered 
11 lone or in aMubinaiion with other therapeutic agents, includ- 
inii hut not limited chenui therapeutic agents, antibiotics, 
antivirals, steroidal and non-stenndal anli-inltimmatories. 
conveiuioruil inimunolhenipeutic agents and c>'tokii\es. Com- 
htnalion.<; may be administered either txnietMnilanlly. e.g.. as 
i\a admi.xture. separately but simultanei>us!y or concurrently: 
or so^uentiidly, 1 his iiKludcs presentations in which llic com- 
bined agents arc administered together as a ilienipentic mix- 
ture, and also pri>cediires in which the combined agents are 
adtninistercd separaiely but simultaneously, e.g.. as llmnigli 
scparaic intr;»vc*nous lines into the same individual. .Admin- 
istration "in comb inat ion" further includes the separate 
udminislratton oTone of the cumponiids or ay,enls given lirst. 
followed by the .second. 

hi one embiKlimeni, the compositions of the invcuiion arc 
administered in cmn hi nation with other UKmbcrs of the 'i*NI* 
famiJy. TNR TNF-fclated or TNI '-like molecules thai may be 
iidmini.stered with thecompositiims uf the iirvention include, 
but are not limited to, stiluble fonns of IN I* -alpha, lympho- 
tox*m-a!plui (LT-alpha, also known as rNK-bela). I.f-beia 
(fo\ind in a*>mplex helerotrimer 1 .r-a!pha2-beta). OKiL. 

hasi., (:i)27u cD^ou cmoL, 4- mm., i)cR3, 0x401., 

I NF-ganima (hitcTiiaiioiuil Puhlication No. WO 96/14328), 
AIM-I (hitemaiional I\iblication No. WO OT/.^.-^Koy), AIM-II 
finiemaiional IHiblication No. WO 97/.^4»)l!). .\PRII. (J. 
Gxp. Med, IKK(6):1185-1190). endokinc-alplia {hilerna- 
tiooal Publication No. WO yH/07880). 'I R6 (International 
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Ihiblication No. WO 98/'.V)694), OPCI, and neuiR>kine-alpha 
(hitemaiional I\iblicalion No. WO 98/1 Xy21. OX40. and 
nerve growth factor (NGI*). niid soluble forms of Fas. CD.30. 
(•|)27."('l)4()and 4-IHIi. TR 2 (Internal ioiial Ihihlica lion No. 
WO %/340')5), l)R3 (IniemationnI Publication No. WO 
97/33904). DR4 (Intcmntional iniblication No. WO 
9&'32856). rR5 (Internationa! l*ublication No. WO 
98/30693). rR6 (International Publication No. WO 
98/.306y4). \R1 (Inlernational Publication No. WO 

in 98/"41629).*rRANK. I'R9(lnlemalional t^iblication No. WO 
98/56892), miO (Jniernational l»ubiicaiion No. WO 
98/54202), 312(^2 (International Publiaition No. WO 
98/06842), and 1R12. 

In a preferred embi>diment. the com posit ioi^s of the inven- 

t.^ tion arc administered in ctimbination with CD40 ligand 
(rr)40r.), a st>luhle fonn of CD40I. (e.g.. .^VRHNDtm). bio- 
logically .'ictive fragments, v-arianis. or derivatives of C'IMOl 
anli-Ci)40L antibtwJies (e.g.. agonistic or antagonistic anti- 
hixlies). and/or anii-CIMO anfihiKlies (e.g. agonistic or 

r<i antagonistic aniibtxiies). 

In certain embodiments, com pi* si lions of the invention are 
administered in combination with aniirclmviral agents, 
nucleoside reverse traiLscriplase inhibitors. rHin-nuclei>side 
reverse lran,scripta-se inhibitors, and'or protc;Lsc inhihiujrs. 

2S Nuclei>side reverse transcriptase inhibitors that may be 
administered in combination with the compt>silions of the 
invention, include, but a a* not limitcxi to. RrTR<WIR''^^' l/i- 
dovudine/A/ f). \'ID1-X'"^ (didiuivisinc/ddl). IIIVID*^^' l/al- 
cilahine/'ddC), /I^Ufl"'" (.stavudinc/'d4 I ). i:PIVjR'« (lami- 
vud ine/3 re ). and COMHIV IR (/i(iovudine/Uunivudine). 
Non-nudeoside reverse transcriptase inhibitors tli;i! may he 
administered in cimihination with the comp<.isitions of the 
invention, include, but are not limited to. VlR.AMUNiy^* 
(nevirapinc). Rl-.SC RIP'JOR'^' (delavinline). and .SUS- 

:\> 'l'I\'V^ (efavirenz). Pmteiise inhibitors ihiit may he admin- 
i s tertxl i n com b i run i on w i t h t he cii m pos i t i o n s ti f t he i nvcn t ie* n . 
include, but arc not limited to. C'RIXIVAN'^'^ (indinavir). 
NORVIRTM (ritiMiavir), INVIR.ASI:'" (s;iquinavir). and 
VIR.ACI'-Pn" (nellinavir). Ina spcxific cTnbtxhmenl.aniiret- 

Ait Ri viral agents. nuclei>side rcvcrsc transcriptase i ill libi tors, 
non-nucleosidc reverse transcriptase inhibitors, and/'or pm- 
lease inhibitors may be used in any comb iiw lion with com- 
positions of the invention to treat, prevent, und/or diagnose 
.AIDS and/or to treai, prevent, a lul/itr diagnose I IIV* intcciion. 

45 In other embodiments, com iwsit ions of ilie invention may 
be administered in combination with anli-opportujiistic 
infection agents, .\nti-opportunistic .tgents that may be 
administered in combination with the citmposititms of the 
invc*nlion. include, but are ntit limited to. I'RlMi r 11 lOPRIM- 

.^n SUl l-AMF-rniOXA/OLir'^. D.APSONL''^, PLiKIAMI- 
DINl .VfOVAQUONL"'". ISONI.XZIO 

RIFAMPIN^". PYRA7.1NAMmi-:'«. I- Tl lAMBU fOI.'". 
KIFAinrflN'M CI .ARfll IROMYCIN'M, A/J'FHROMY- 
CJN^'«, G-\NCIC1 .OV IR'M, FO.SCARNIi CITX)- 
l'OVIR'«, FI.UCONA/.Ol.nTM ]TRAC0N.A70I.jr«. 

ia:TOcoN.\/oi.i':"«. .ACYCxcjviRf". famci- 

COLVlR^w. PYRlMnTlIAMINKr«. I.h;UCX)VORJN^M. 
NKlJKXiKN'x (lilgrtstinV(i-<\SI-X and lJUJKINK'" (sar- 
gmmosiim/(iM-CSF). In a specific embodiment, coinposi- 
&i> tions of the invention are used in any combination with IRI- 

MnnioPRiM-suLFAMini iox.\/oi .i:'>>. 

DAPSONb"fM, PbNT.^MIO!NnT». yjni/or ATOVA- 
QU0NF7'** to pn>pliylacticully trcat. prc\'cnl. and/or diiignose 
a n op portu n i st i c Pncumf>c\\'!!is rarinii p neu mon ia in feet io n . 
(i> In another specific embodiment, conipt>sitions of the imeii- 
tion arc u.sed in any combination with iSONlA/.IO'^. 
RIFAMPIN"'". PYR,'UlN.\MJDt7". and/or imiAMBU- 
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TOi;»" lo prophylaciiailly ircau prevejit. aiicl/or diagiiosc an 
opponunislic Mveobacwn'uni avium complex inreclion. In 
another spctilic enibtxiimenl. cnniposiiions ul lhc invention 
are used in anv combinalitm wilh KM AlUJ i lN"^. 
CLARirHROlvrrriN'", and/W A/ITl IROMYC'IN-'" lo 
prophylactically la-al, prevent, and'or diagnose an oppt.>rtii- 
nisiic Mvcohacicrium tubernttoyis inreclion. In amither spe- 
cific embodimenl. compositions of the tnveniion aa* used in 
any combination with G AN( K I .OVIR ' ». I < )S( ARNI "I ' 
aixl'or C^inOFOVIR'"^' lo pmphyliictically Ireat, prevenl. 
and'or diagnose an opponunislic cyioniL-galovirxis inreclion. 
In another specilic enibodinKnt. composiiions of the iuvcn- 
lion are used in any couibiiiation with ri,U(T>NA/()lJ:'^. 
I TRACONA/OI. and'or KinOCONA/Ol l-:'^^ U) pn»- 
phylaclically treat, prevent, and/or diagnose an opponunislic \> 
fungal infection. In another specilic embodiment, coniptisi- 
!it>ns of the itivenlion arc used in any CiWibinalioa with A( Y- 
CLOVtRTM and'or I-AMCICOI.V IR'" to prDphylactically 
treat, prevent, and/or diagnose an opponunislic herpes sim- 
plex vims type I and/or type U infection, li) another specific ."'i 
embodiment, compositions of the invention are useti in any 
combination with PVR IMHTHA MINI:' « ami/or I JUK '0\*- 
ORIN^M to prophylact really treat, prcvenl. andAsr diagnose 
an opportunistic TnxopfasmafffUiSi infection. In another .spe- 
cific embodiment, compositions of the invention are used in :^ 
any combijiaiion with r.HlJC:()V(3RIN''« and/or NI-UPO- 
(-;f7|sjTM prophylact ically trval. prevent, and'or diagnose an 
opportunistic baclerial infection. 

fna further em bt)diment. llieeimiposilitinsol the invention 
are administered in combiiwtion with an antiviral ageiu. .Anti- 
viral -agents thai may be adniinisicreil with the etMiipositions 
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of the invention include, but are iu>t liniite<l lo. 
ribavirin, amantadine, and remantiiiine. 

in a tim her embodimenl. the compositions of the invention 
arc administered in combination with an aniibiolic ageni. 
Antibiotic agents iliiit may be administered with the compn- 
sitions of the invention include, but are not limited to. amox- 
icillin, aminoglycosides, bela-laclam (glyco peptide), beta- 
taciamases. nindamyein. chlonimphenicol. cephaKisporins. 
ciprottoxacin. ciproiloxacin, cryilwmycin. Iluoroquinolo- 
ncs. macrolides, metronidazole, penicillins, quinolones. 
rifampin, streptomycin, sulfonamide, tetracyclines, trimetho- 
prim, irimcthoprim-sulfamlhoxa/ole. and vaneinnyciu. 

Conveutioiaal nonspecific immuiw suppressive agents, that 
may be administered in combination w ith the conip<isiiions <if 
the invention include, but arc not limited lo. steroids, 
cyclosporine. cyclosptirine analogs cyclophosphamide, 
cyelophosphaiuide IV. n let hy 1 p red nisii lone, prednisolone, 
a/athioprine. KK-506. 15-deoxysperguaIin. aiuUttber innnu- 
nosuppressivc agents thit act by suppressing the funciion oi" 

responding f cells. 

In specific embodiments, compositions of ihe invejtiion are 
administered in ctimbin;ilion with immunosuppressants. 
Immunosuppressjints preparations that may be administeaHl 
with the compositions of the invention include, but are not 
limited to. OR'f I JOCLONh'" (OK'n). SANDIMMlfNl-'^V 
NBOR.\lJ"/S-\NGDYATM (c>'clospiHin). l'R(XiR.'\K''M 
(lacrx)l!nius). ('h;i .1 .('KM T"^ (mycophenolale). A/iithioprinc. 
glucorticostcroids, and R.\PAM I INK''** (sin>liimis). In a spe- 
cific embodimenl. iinmunosupprcssonts may he used to pre- 
vent rejection of organ or bt>ne marrv>w transplantation. 

In a preferred embixlimcnt, the compositions of the inven- 
tion arc adiuinistered in combination with steroid ilierapy. 
Steroids that may be administered in combination with the 
compositions of the invention. incliKJe, but arc not limited to. 
oral corticosteroids. prcdnisoi>e, and mcthylprednisolone 
(e.g.- IV mcthylprednisolone). In a specilic em btid intent. 
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compositions of the invention arc administered in combina- 
tion with prednisone. In a turther specific embodiment, the 
composiiions of the invcntim are administered in combina- 
tion with prednisone and an inimuno.suppressive agent. 
Immunosuppressive agents thiit may be administered with the 
ct»mpositions of the invention and prednisone arc those 
descTihed herein, and include, but are not limited to. a/alhio- 
priix;. cyloplmspl-unnide, and c>clophosph3itiide IV. In a 
another specific embodimaii. compitsilions of the invcnfion 
jia*adminisiere{l in combination with mcthylprednisolone. In 
a further specific embodimenl. I he com pt>s it ions of the inven- 
lit>n are administered in combiruition with melliy I predniso- 
lone and an inummosuppressive agent. Ijnmumisuppressive 
agents itial may ho administered with the compositions of the 
invc^nion and mcthylprednisolone are Iht^se described herein, 
and inchido. hut are not limited to. azathioprine, cylophos- 
pliamide. and c\'clopkisphamide IV. 

In a preferred embi^limenl. the conipositions of the inven- 
lion are adminislereil in conibiiuuiun with an antimalarial. 
.'Vntinialarials that may be administered with ihe composi- 
tions of the invention include, but are not limited to. hydmxy- 
chIor^)4uine. chlon)quine. and/or quiiiacrinc. 

In a preferrcvl embtxiimenl. the compositions of the inven- 
tion are admiiii.slercil in annbinalion with an NSAII ). 

In a nonexclusive cinbt>diment. ilic comp(^sitions of the 
invention are administered in combination with one. two. 
three. K)ur. five. ten. or more of the following dnigs: NRD- 
101 nUxxhst Marion Roussel). diclofenac (l)imethaid). 
oxapnr/in potassiutu (Monsanto), mee.isemiin (Chirun). 
1-fi 14 ( fovama). pemelrexed di sodium (Kli I .illy), atreleulon 
(.Abbott), valdecoxib (Mon.';anlo}. eltcnac (I)yk Ciulden), 
campalh, .UiM-1470 (fakeda). (^I)P-57I (Ccillc\;h Chinv 
science). IM-KH UarboMed). ML-.^tKK) (Merckle). 
C (KS Uinmevlix)-CiM'-BS2 (KS momedix). IL-IRa 

gene therapy ( Valenlis). i f Iv522 (.lapan fobacco). paclitaxe! 
r\ngiolech). I)W- 1661 IC (fXing VVlia). darbufclone mesylate 
iWainer-LanibcTt). stilublc INi" receptor J (synergen: 
Aiiigen). I PR -600 1 (Institute for Pharniiiceuttcal Research), 
irocatie fUt^lTman-l a Roche). HF-5 (.Scotia Pliarmaceiui- 
cals). BIII.-2K4 (Boehringcr Ingclhcim). BU1--1149 (Bix:- 
hringcr ingelhcim). I.eukoVax (InHammaiics). 
(Merck). S'I-14S2 (Sigma- fau). and butixocort pRipionaie 
( WariKTl ambeil ). 

hi a preferretl embixlimem, the compositions of the inven- 
lion are administered in combination with one. tw=o. three, 
four. live or more of the following dnigs: methotrexate, sul- 
la.sala/jne. sodium aur\>ihionvilate, auranofin, cyclosporine, 
penicillamine, azathioprine. an antijlialarial drug (e.g.. as 
ilescribed herein), cv'elophos pliamide. chlorambucil, gold. 
liNBRKI.'^ (l-tanercept), anli-TNt- antibody, and predniso- 
lone. 

Ill a nwre preferred cmlxidimenl. the comptisilions of the 
inveiuion are administered in combination with ajt antima- 
lariiil. methoirexaie. anti-TNl' antibody, UNDRHi;'" and'or 
sulfasalazine. In one embi>dimcnt, the compositions of the 
inveniitm are administered in combination with methoirex- 
aie. In another embodiment, the composiiions of the inven- 
tion areadminislercxJ in combiivition with ant i-'I'NI* antibody. 
In anoiherembtxlimem. the compositions of the invention are 
administered in a^nibinatioii with methoirexaie and anti-TNl' 
antibody. In another embodimenl. the compositions of the 
invention arc administered in combination with sulfasalazine. 
In aniither specilic embodiment, ihe composiiions of the 
invention arc administered in combination with methotrex- 
ate. anli-TNFaniibody, and sulfasalazine. In another embodi- 
ment, the composiiions of the invention aa' administered in 
conibinalion KNBRi :! In another embodiment, the com- 
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posiiions of ihe iiivemion arc adiiiinisienxl in combination 
with liNURI-K,""^ and mcthi)lrexalc. In another cniKxiimem, 
(he compi^iikins ol ihe invention are adminislcrcd in conibi- 
iKilion with l'*NMRHt.'^. mclht^lrcxule and sultusala/nne. In 
nnoihcr cmbiKliniciU. ihc compositions ol'thc invention arc ^ 
administered in combination with HNBRKL^"*^. mcihtitrcxalc 
and siiflasalazinc. In other embodiments, one or more niiti- 
niala rials is combined with one of the abovc-rcciled combi- 
nations. In a specific anbodiment. Ihe conipositiiMis ortlic 
invention are iidniinistenxi in combination with an fintima- in 
larial (e.g.. hydroxychlomquine), l'!NBRKI,*". methoircxalc 
aixi sullasalazinc. In another specific cmbtxiimciU. the coni- 
posilions oi ihc invention arc administered in combination 
with nn anlinialarial (e.g., hydrtixychloroqiiinc). snlfasjila- 
zinc, am i - TN I * an t i bixly. ;uxl m el ho I rexa t e . t ^ 

In an additional cmb*xlimcni. compositkins of the inven- 
tion are <Klmim stored aloiw or in combination with one or 
moa' intnivcnous immune globulin prvparatiojis. intravenous 
immune bill in prepanilions that may be administered with 
the compositions ol thc invention include, bvtl ih)1 limited to, 2** 
( i A MM A R"^" I \KK( i A SANLXXi I .OB ULJI^ 

GaMMAGARD S.T)tm. ajid OAMIMUNI- '-^. hi a specific 
eniKidimenl. conipi>siiions of the invention are administered 
ill comhiiviiiifO with im ravenous immune glohiiiiii prepani- 
lions in tnmsplanuilion llicriipy (e.g.. bone marmw imns- i'> 
plani). 

rrwO liiiaiui (CmOK). a soluble form of C1)4()I. (e.g., 
AV'RI'.ND'^^). biologic;il!y active fniULinents. variants, or 
(iurivaiivcsiifdMOl .,anti-C'l)4{)Lantib(Hlies (e.o„ agonistic 
or ama^onistic antibodies), aiid'or ant i-( '1)40 antibtulies >i) 
(e.g.. agonistic or antagonistic aniitH')dics), 

In an additional emb*>dimeiit, the conipt>sitians of the 
invention are administered alone or in combination with an 
unii-inllammniory agent. .Anti-inllnmmaiorN' agents ih;il may 
he ridministered with the <x^nipt)sitions of the invention .V^ 
include, but are ni>t limited lo, glucocorticoids and the non- 
stcn>idal anii-inHamma lories, aminoarj-lcai-boxylic acid 
derivatives, arylacetic iicid derivatives, ar^'Ihiityric acid 
derivatives, arylcnrbttxylic acids, arylpropionic acid deri\':i- 
livx*s, pyra/oles. pyraztilones. salicylic acid derivatives, tlii- 4tj 
a/.inecarbt>xamides, e-iicelamidocapr\>ic acid. S-adenosyl- 
methionine. .l-aniino-4-hydn>\ybutyric acid, miiixetrine. 
bend^i/ac. hen/yd:iinine. bucoloine. dil'enpirajiiide. dita/oL 
emi>rta'/one. guaia/.ulene. nabiimelone. nimesulide. orgotein. 
oxaceproJ. paranylinc. pcrisoxal. pifoximc, proquazone, 45 
pn>xa7.ole. and tenidap. 

In iuuuher emIxWinient, compi'^stions of the inventkm are 
Liihninislcrcd in c^tmbiiiation with a chcmotherapeutic agent. 
C'heniolltentpcriitic agents tluit may be administered with the 
compositions of the invention include, but are not limited to, >t* 
amibioiic dcri\"ativcs (e.g.. doxorubicin, bletimycin. dauno- 
mbicin, and dactinomycin); anliestrogens (e.g.. lamoxilen); 
antimelaboliies (e.g.. Iluorourjcil- 5-l*U, metlMitrexatc. 
Iloxuridine. inierleron alpha -2b. gliUamic acid, plicamycin, 
merca plop urine, and 6-thiogu:uiine): cytotoxic agents (e.g.. .5.^ 
ciirmustine. IK'NU. lonuistinc. C'CTNU. cyiosine arabinoside, 
cyclophos7>haniide, estramustine. hydnixyiirea. procarba- 
zine, mitomycin, bu.siillim, ci.s-plalin, and vincristine sulfate): 
hormones (e.g.. mednixypnigeslcRme, cslrainusline phos- 
phate sodium, ethinyl estradiol, estradiol, mcgcsirol acetate. 6i> 
methyltestost crone, diethylstilbeslrol diphospliatc. cliloAit- 
rianisene. and tcsiolactone); nitrogen mustard derivatives 
(e.g.. inephalen. chorambucil. inechloreihamine (nitrogen 
mustard ) and thiotcpa); steroids and combinations (e.g.. 
bethamcthast>ne sixlium phosphate); and others (e.g.. di car- 6> 
ba/ine. asparaginase, mitotanc. vincristine sulfate, vinblas- 
tine sulfate, and etopi>side). 
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In a specific cnnbodinK*nt. coinp^isitions of llie invention 
are administered in conibi nation with CI 101*(cyclophtisplia- 
midc, doxorubicin, vincristine, and prednisone) or any com- 
binatitm ttf the components of CHOI'. In aiioiher embt>di- 
ment. a.>mpositions of ihe invention are admintsieivd in 
combination with Riinximab. In a fimhcr embodiment, com- 
pi>sitioiLs of the invention are administered with Rituxmab 
and n lOK or Rituxinab iuid any combination of the compo- 
nents of CI lOr. 

In an additioruil cmboiiimeni, the compositions oJ' the 
invaiiion are administered in combinalicm with cytokines. 
C'yli>ki"es that may be administered with tlic compositions of 
theinventit>n iixrlude, bin are not limited to,CiM-< 'SI-.G-C'SF. 
I!.2. II..V IIA II.5. II .fi. 11.7. II. 10. 11.12, II. 1.^. 11.15. anti- 
rn^O. rD4()I.. Il-N-alplw. II-N-bela. II-N-giinmui, TNF-aJ- 
pha. and I Nl-'-bcta. In another cmbt>diment. compt>sitions of 
the invention may be administered with aiiy intcriciikin. 
including, but not limited to. IL-lalpIia. IL-lbcta. IL-2. IL-3. 
II. -4. II. -5. II. -6. II. -7. If K IL-y.II.-lO.II.-l 1.11.-12.11.-13. 
11.-14, II.-15. II..-I6. II -17. IL-18, (L-1,9. H.-20. II.-2I. and 
iL-22. In preferred embodiments, the compositions of the 
invention are administered in combination widi II .4 and 11 .10. 
Uoth 1 1 . 4 and 11.10 hjive been observed by the inventors to 
eiiliaucc Neiilrokii>e-alpha mediated H cell pn)Ii feral ion. 

Ill an additional embodiment, the compositions of the 
invention are administered with a chemokine. In another 
embodiment, the compositions of the invention arc adminis- 
tered wiih chemokine beta-l<. chemokine beta- 1, and''or mac- 
rophage inllunm;iior\* pn)iein-4. In a preferred emhtidinient, 
ihe composiiions ol' the invention are ftdministered with 
chemokine bcla-S. 

In .in a<ktitional embodiment, the compositions of the 
iuvciilioii are admin islcred in combination with an 11..-4 
antagonist. II. -4 antagoni.sis iltit may be administered with 
ihocoinptwilionsof the invention uiclnde. but are not limited 
to: soluble IL,-4 receptor polypeptides, muhimeric fomis of 
soluble II. -4 receptt>r pvily peptides: anti-l],-4 rcvcptor ajiti- 
bodics that bind the II. -4 receptor without transducing the 
biological signal eliciietl by !I..-4, anli-IL4 antibodies that 
block binding of 1 1. -4 to one or more 1 1. -4 receplorx, and 
muteins of IL-4 tlwt bind 1L.-4 receptors but do not tnuisduce 
the biok^gical signal elicited by II .-4. Preferably, the iinlibod- 
ics employed aeco riling to this met I Kid are nKUK>cIonal ;uiti- 
bodics (inchKiing antibtxly frngmenis. such as, i'or example, 
those described herein). 

In an :idditional coibiKliment. the a>mpositions of the 
invention are achiiinistered in coinbiiiation with hematopoi- 
etic growth factors. I leniatopoielicgn"»vvth factors that may be 
adniini.'aeretl with the comptisilions of the invcnli<in include, 
but arc not limited to, I .I-;Uh:iNI-7« (S.^RGRAMOJTnNT^^) 
and Ni:UKX:i*K'" (i ll.tiR.'VS flM'^). 

In an addilioruil embodiment, the C4.impo .sit ions of the 
invettlion are administered in combination with libmblast 
gnnvth faeiors. Fibroblast growth tactorsthai may be admin- 
istered with the composiiions of the invention include, but are 
not limited to. I'GI-- 1 , FGF-2. FGF-3. l'GF-4. 1 GF-S. FGF-A, 
l'GI--7. F(il--S. F(iF-9. FCiF-IO. F(}F-1 1, F(iF-lZ FGF-13, 
K(iK-14. and l-(il--l5. 

.^dditiomilly. tlK» comptisilions of the invention may be 
administered alone or in combination with other therapeutic 
regimens, including but not limited lo, rudiation therapy. Such 
combinatorial therapy may be administered sequentially and/ 
or concoiiiitantlv. 

.'\gonisls and .Antagonists .\ssays and Molecules 

ITie invent it)n als<i provides a metliod of screening com- 
pounds to idem iiy those which enhance or block the action of 
Ncutaikine-aJpha and/'or Neulrokiiic-alphaSV polypeptide 
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on cells, such as its interact iou with Nculrokinc-olplia and/or 
Ncuimkine-;ilphySV binding moleculcu such a:i nxcptor 
molecule:;. Aji agonist is a compound which increases the 
iwtunjl biokigic^il runcli(inst»rNeulrokine-nlplui umLA>r Neii- 
trokinc-alphnSV or which Innctions in n nKinucr simihir lo > 
Neutrokine-alpha and'or Ncutrokiiie-nlphaSV' while aniago- 
aisis decrease or eliminate such functions. 

In another cnibodimeni. the invention pmvides a method 
lor idenli lying a recepior pnilein or other I igajid-bi tiding 
protein wliich bind>; specilically to a Neiitrukine -alpha and/or lo 
NeiUrokine-;iIphaS\" polypeptide. Kor example, a cellular 
coinpartnient. such as a nicmbnincor a pfvparation thereof, 
may be prepared fnun a cell tliat e.xpresses a molecule tlial 
binds Neutn)kine-alphiJ ;iiKl/or Neutrokiiur-iilpluiSV. Ilie 
pa-rparation is iixni bated with labeled Nciitn>kine-alpha and/ i> 
or Neuirokinc-alphiiSV* and complext*s ofNcutrokine-alpha 
and/or Ncuimkine-alpliaSX' bound to the receptor or other 
binding protein are isolated and characterized according to 
routine methods known in the art. .Allernatively. the Neu- 
irokiiv-alpha ami/or Neuimkine-alphaSV polypeptide may 211 
be bound to a sohd suppt^rt st) that binding molecules stihi- 
bili/ed lW>in cells arc bound to the colunm and then el u ted and 
chanicleri/t^ iiccordina to nnitine methods. 

In the as.>;;iy of the invention lor agonists or antagonists, a 
cellular eompiirtnienl. snch as a membrane or a prepanition :\s 
thereof, may be prvparcil iWim a cell that expa*sses a molecule 
that binds Neuin>kine-alpha aml'or Nentrokinc-alphaSV 
such as a molecule of a signaling or regulatorv' pathway 
niiHlulaied by Nculn>kine-alplv* nnd/or Neutn^kinc-alph;iSV. 
The prepanitioji is incnbalc<l with lahcletl Ncutrokine-alpha in 
aiKl/or Nentix>kine-alpha,SV in the absence or I lie presence of 
a candidate molecule which may be a NcutrokiiK"-alpha and/ 
or Neutrokine-alphaSV agonist or antagonist. The ability ol* 
the candidate mt>lecii]c to bind \\ic binding uKilecule is 
relleeted in decreased binding of (he labeled ligand. Mol- r..^ 
eeiiles which bind grain iumsly. i.e., without indneing the 
cllects of Netitri>kine-alpha on binding the Neutrokine-alplui 
and^ir Neulrokine-alplKiSV binding uKdeeule. are nit>st 
likelv to he etiod amagonists. Molecules that bind well and 
elicit elltxis that art' the s;nne as or closely relatetl to Neu- -ni 
trokine-alpha and/or Neutmkine-alphaSV arc agonists. 

Neu irok i iK*-alpha - and/ or Neu tmkine-al phnS\'- 1 ike c ITcci s 
of ptitenlial agonists iiod antagonists may by measured, for 
insinix;e. by detennining activity ol a second messenger sys- 
tem following interaction of the candidate moleeide with a ^i^ 
cell or appn>prialL' cell preparation, and comparing the elTuct 
with that of Neutfx>kine-alpha and/or Neuin^kine-alphaSV or 
molecules tlial elicit the s:une efl'eets as Neiilmkine-alpha 
and/t^r Neutn>kine-alphaSV. Sec<ind messenger systeixis tlutt 
may be useful in this regard include but arc not limited to yy* 
.\MP gu any late cyclase, ion clianncl or phosphoinositidc 
hydrolysis sect>nd messenger systems. 

Amitherexumpluoran assay lor Nentnikiue-alptia aud/or 
Nentnakine-alpIwSV" antagonists is a competitive assa\' thitt 
combines Ncutrokinc-alpha antl/or Neutmkine-alphaSV* and 
a potential antagonist with membrane -bound receptor mol- 
ecules or recombinant Neiitrokine-alpha and/^>r Neuirokine- 
alphaSV n.'ceplor molecules under appntpri ate conditions for 
a competitive inhibition Jissay. Neiitrvikine-alpha and/or Neii- 
in>kine-alphaS\' can be labeled, such as by radioactivity, such 6f i 
that the number of Neutnikiiie-alpha and/or Ncutrokiiie-al- 
phaSV molecules bound to a receptor molecule can be deter- 
mined ocxuroteN- to assess the effectiveness of the ptitcntial 
antagonist. 

Potential antagimisls include small organic molecules. 6.^ 
peptides, polypeptides (e.g., II .-13). and antibixlics that bind 
to a polypeptide of the invention and thereby inliibii or cxt in- 
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gutsh its activity. Potential antagonists al.S(> may be sm:ill 
organic molcxules, a pepiide. a polypeptide such as a closely 
related protein c»r antibody that binds the same sites on a 
binding mi>lecide. .siich as a receptor molecule, wiihmit 
inducing Neulrokine-alphn and/or Neutrokine-alphaSV* 
induced activities, thereby prc\'eniir»g the action of Neii- 
imkine-alplw and/or Neutrokine-alpha.SV* by excluding Neii- 
trokjlK^-aIpha and/or Ncutrnkinc-nlphaSV from bindijig. 

Other potent i:i I antagonists include antiseiise nK^leeules. 
.Ant i sense technoli>gy can he usetl to ci>ntrx>l gene expression 
through aniiscnse L)N.\ or kN.\ or through triple-helix for- 
mation. .Antisaisc techniques are discussed, fi>r example, in 
Okano. J. Netinxhein. 50: 5fiO (1^91): **()iigodeo.\yinicIe- 
otides as .Antisense Inhibitors of (ienc 1 Express ion. (*R(* 
Press, Boca Raton, hia. (lyXS). Antisense technology can be 
used to control gene expression ihrougli antisense DRA or 
KN.'\. or thn^ugji triple-helix formal ion. .Antisense techniques 
arc discussed for exajnplc. in Okano. J., Neuaichem. 56:560 
(Wyi); Oligodeoxyiuicleolides as .Antj.sense Inhibitors of 
(fene Ivxprcssion. ( MC Press. Hoca Kaion. i-'b. ( 1 988). 1 riple 
helix fo mi all on is discussetl in. lor instance I .ee et al.. Nucleic 
Acids Research 6: 307.^ ( 1 97y ): Cooney el al.. Science 241 : 
456 ( I OXS): and fX-rv-an et al .. .ScieiKC 25 1 : 1360 ( 1 W I ). The 
niethiKis arc based tm binding of a polynuclciHide lo a 
coniplemcniar)^ DN.A or KN.A. for example, the 5' cinling 
portion of a polynucleotide that cnciKics the cxiracellnlar 
domain of the polypeptide of the present invention may be 
nsed to desi'jn an anii.sense RN.A olieonucleiUide ol from 
ahoiil ! (1 10 40 base pairs in length. A I )N A uligonncleixide is 
designed to he com piemen la r\* in a region of the ^ene 
involved in transcriplion thereby pre\'enling irajiscriplion and 
the production of Neu tmkine- alpha and/or Neutn>kine-al- 
phaSV. i lu: anli.sen.se RN.A oligonuuletnide bybridi/Cb to the 
niRN.A in vivo and blocks translaiitin ol'thc niRN.A molecule 
into NeulmkinLvalpha and/or Neuirokine-alphaS\' ptilypep- 
lide. The oligonutleiilides described above can also he deliv- 
ered 10 cells such thai the aniisensc RN.A or ON. A may be 
expressed in vivii lo inhibit prt^wJoclitHi of Neutrokine-alpli:! 
and/or Neutrvkine-alptui.SV. 

hi one enibtxiimeni, the Neumikine-alplui and/or Neu- 
trokinc-atpliaSV aniiscnse nucleic acid of the invention is 
pmduced iniriicelhiUirly by transcriplion Jroin an exogenous 
sequence. For example, a vector or a portion iherei^f. is tran- 
scribed, producing an antisense nucleic acid (RN.A) of the 
invention. Such a vector wonld contain a sequence encoding 
the Nentrokine-alpha arkVor Neulr\ikine-aIphaS\' antisense 
nucleic acid. Such a vector can remain episomal or become 
clirojm>somally integrated, as long as it can be iran.^cribed \o 
pn>diiee iIk; desired anlisen.se RN.A. Such vccltirs can btr 
constructed by rccoiiibincmt UNA teclmology niediods stan- 
dard in the an. Vectors can be plasinid. viml. or others kiuwn 
in Ihe ail. used ft^r replication and expression in vertebrate 
cells, h^xpression (»f the sequence encoding Neutmkine-alpha 
and/or Neutrokine-alphaSV, t^r fragmenL'i lherei>f can be by 
any promoter known in the art lo act in vertebrate, prelerably 
human cells. Such promoters can be inducible or cMustituiive. 
Such prxmiotcrs include, but are not limited to. tlie SVMOearly 
prtHuoter regitm (MemtiisI and Chambon. Nature 2y:.^04-3 10 
(1 98 1 ), the promoter ciuuained in the y long terminal repeat 
of Rous sarcoma virus (Yamamoto ct al.. Cell 22:787-797 
(1980), the herpes thymidine promoter (Wagner et aJ., Vroc. 
Natl. .Acad. Sci. U-S..A. 78:1441-1445 (1981). the regulatory 
sequaiccs of Ihe mclallolhionein gene (Rrinster, ct al.. Nature 
296:.^9-42(l982)).eic. 

Tlic aniiscnse nucleic acids of the invention ami prise a 
sequence complementary to at least a portion ol' an RNA 
transcript of a Neutrokine-alpha and'or Neulrokine-alphaSV 



Case 1:1 2-CV-00607-GBL-TCB Document 1-3 Filed 06/01/12 Page 143 of 181 PagelD# 168 



US 8,07 

209 

gene. However, absolute com piemen Uiriiy. allhuuih prc- 
fcrred is nol required. .\ sequence "conipleuicnUirv' toni leasi 
a portion ol on RN.A." rcrcrred to hca'in, means a sequence 
havino sullitienl compleinenlarity lo be able hi hybridi/e 
wilh iheRN.A, fomiiniia stable duplex; in the case ol ckniblc 
stranded Neutaikine- alpha and/or Neuimkiiic-alpkiSV ajiii- 
seiKse nucleic acids, a sinalc slnmd of the duplex DNA may 
ihus be lesic»dL or triplex romialion may be assayed. Ihe 
abi lity lo hybridize will depciid on both the dejiree ol eoniplc- 
meninrily and the length of the anlisense nucleic acidCiener- 
ally, the larger the hybridi/ing nucleic acid, the more base 
mismatches with a Neulrt>kine-alpha antl/or Nouin>kine-al- 
phiiSV RN.A it nuiy contain and still lomi a stable duplet (or 
triplex asllieeasemay be). ( )ne skilled in the art can ascertain 
y tolerable degree ofmismalch by use ol' standard paxrcdurcs 
It) delennine the melting point ol lhe hybridi/cxl complex. 

Oligonuclet>tides that are complcnieniary to the 5' end of 
the mess;ige. e.g.. iIk' .S' irnimnslaled sequence up to and 
inchuliiig the AlJ(i initial ion ctidon. should work jnost elli- 
ciently :\l inhibiling translation. I lowcver. sequences aimple- 
mentarv' to the y unU-anslated sequencer ol mKNAs liavc 
been shown to be elVective at inliibiting translation ofmRNAs 
as well. See uenerallv. VVaiiner, K.. I')y4. Nature 372:353- 
335. Thus, olit!onuclei>titles complenieniarv* l<i eillier ihe 5'- 
or .V-non-ir*inskiied. non-coding rx^^iions olNeuiA^kine-alpha 
and Neulmkine-alphaSV* shown in FIGS. IA-I5 aixl 5.A-B- 
respect ively. could be used in an anlisensc appnxich lo inhibit 
translation ol eiuKvjcnons Neuin>kine-alplui and/'or Ncu- 
tnikitie-alphaSV niRN.A. ( )ligoiuicletilides eiuiip lenient a r>^ 
lo (lie 5' uiitranslateti rej»lon ofihe niRNA should imiude the 
CiMnplenR-m of the AUG start eodi>n. Anlisensc oligonucle- 
otides ainiplcmentary to niRNA cixiing regions are less elli- 
cient inhibitors urinin.slati».»n but could be itsed in accttrdance 
wilh ihe inveniioii. WhclhtTdesigneti lo hybricli/e lo ihe 5'-. 
3'- or cixling ri.'gion of Neuirokine-alplui and/or Neuirokine- 
alpluiSV niRN.V. anli.'^ense nucleic acids should beal lea.sl six 
nucleotides in length, aixl are prelerably oliuonuclcolides 
ranjiing from h toaU*ut 50 nuelo»tides in length. In specific 
aspects the oligonuclcvlifle isal least 10 luiclei^iides. at leiisl 
17 nucleotides, ai leasi 25 nuclcvMidos or ai least 5(i nucle- 
otides. 

llie ptilynuclevni<ies oft he invention can be HNA or RN.'\ 
or chinierie niixlures or derivatives or niodilicd versiuns 
thereof, single-sirandetl or doublc-sirandcxi. I he oligoni»cle- 
oiide can be miKlifieil ai the base nn>iety. sugar moiety, or 
phosphate backbone, for example, lo impnwe stability of the 
molecule, hybridization, etc. The ohgonuclcXMide may 
include other appcndc\i groups such as peptides (e.g.. for 
targeting host cell receptors in viv<i). or agc^nls I'acililaling 
transport aca>ss the cell meinbrfinc (.^cv. e.g.. I.elsingcrct al.. 
1^89. IW. Natl. .\cad. Sci. U.S.A- !<6:6553-6556: 1 emaitre 
el al.. Proc. Natl. .'\ead. Sci. 84:r>4K-652 (mi): H^T Publi- 
caliiin No. WOSS/tWXIO. published Dec. 15. 19X8) or the 
blood-hniin barrier (see. e.g.. KT Publication No. W089/ 
10134, published Apr. 25. 1988). hybridi-Antion-lriggervd 
cleavage agents. (Sc^. e.g.. Krol cl a I.. Ditifechniques 6:958- 
976 cfyKX)) or intercalating agents. (Sec, e.g., Zoit. Phami. 
Rcs. 5:539-549 ( ]9XX)). 'fo this end. ihcoligonuclei^lide nray 
be conjugated to onoihcr molL\;ulc. e.g.. a peptide, hybridiza- 
tion triggered cross-linking ageni. trm.sport agent, hybridiza- 
tion-triggered cleav-age agent, etc. 

Hie anlisensc oligonucleotide may cximprisc at Icisl one 
modified base moiety wliich is selected Irom the group 
including, but not limited lo. 5-lUiomiiracil. 5-bninuniracil. 
5-chlorouracil, 5-iodoiiracil. hypo.xanlhine, xanthine. 4-nce- 
lylcyiosine, 5-(carboxyhydroxyImelhyl)ur3cil. 5-carb<.wyni- 
elhylaminometliyl-2-lhjouridine, 5-carbtixynicihylanainoni- 
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elhyluracil. dihydrxKiracil. bcta-l)-galactosylquet>sine. 
imisine. N6-isopentcnyladcnine. l-melhylguanine. 1-mcth- 
ylinosine. 2.2-dimetliylguaniiK\ 2-methyladenine. 2-nietb- 
ylguanine. 3-nielhylcytosine, 5-methylc7losine, N6-adenine. 

s 7-methylguanine, 5-metbylaminomelhyluracil, 5-melh- 
oxyamiuomLMhyI-2-th)Ourdcil, beta-D-mannosylqi»cx>sine. 
5-melho.x>'carbtixymeihyluraciI. 5 -mcthoxy uracil. 2-mtHh- 
yIlhio-N-6-isopentenybdenine, uracil-Soxyacelic acid (v). 
wybutoxosine. pseudouracil. quei>sine. 2-thii>cyiosinc. 5-me- 

n» ihyl-2-lhiounicil, 2-thiourdcil. 4-lhiourjcil. .S-niethyluracil. 
uracil- 5-oxyacetic acid meihy tester, uracil- 5-oxyacelic acid 
(v). 5-methyl-2-thiourdcil. 3-(3-amiixv3-N-2-carboxy pro- 
pyl) utticil. (acp3)w. and 2,6-diauiinopurine. 

'I"he anlisen.se oligonucleotide may also compri.se at Ie;ist 

1 5 one mtKJilicxl sugar moiety selected from the gmup including, 
but noi limited to. arabinose. 2-lliioaiarabiiM>se. xyhdosc. and 
hexosc. 

In yet another enibixlinienl. ilieantisenseoligouuckvlide 
comprises ai least one nu»dilied pht>sphale b;ickbt»ne selected 

2ii from the group including, but nt»t linutcd to. a phtv^phonuhio- 
ale. a phosphonxlitliioate. a pliosphoramidothioate. a plios- 
phoramidiUe. a phosphondiainidate. a meihylphosphonatc. an 
a Iky I phosphotri ester. ;uid a tbrniaceial or anakig iheretif. 
In yet another embodiment, iIh; antisc^se oligiinuclei>lide 

:> is an alpha-;momericoligonuclcx)tidc. An alpha-anomeric oli- 
gonucleotide forms specific double-slrandetl hybrids with 
complementary RR\ in which, contrarv* to the usiwl beta- 
unils. the sinmds run (xirallcl lo each other (Gautier el al.. 
NncL.Xcids Kes. 1 5:6r>25-r>64 1 (19X7)). 'ITieoligoiuicleolide 

^it is n 2-0-n)CthyIrihonucieoiide (Inoue ei al.. Niid. AcUh Res. 
1 .S:M 3 ! -T) 148 (1 987 )). or a chimeric RN.A-I )N.'\ amlogue 
(Inoue et al.. KHBS I .eti. 2 1 5:327-330 ( 1 997)). 

Polynuclet>lides of lite invenliim iiKiy be synlhesized by 
staiKiird methods kmwn in the art. e.g. by ii>5*-' <»f an auto- 

•i^ maletl I )N.A. syjithesi/er (such as are CiimnKTcially available 
from Miosearch, .A.pplicxi Diosysiems. etc.). .As examples. 
phosplKimthioale oligonucleotides may be synihesi/ed by 
the method of Stein cl"a!. (Nucl. .\cids Rc^. 16:3209 (1988)). 
methyl phosphoiuite oligomicleolides can be prc*paretl by use 

4ti of conirxilltxJ pore gbss polymer suppt)ris (S;irin ct al., !W. 
Natl. -Vcad. Sci. U.S.A. 85:7448-7451 (1988)). etc. 

While anlisensc nuclanides complemcntar>' lo the Neu- 
trokiiic-alpha and/or Neuirokine-alphaSV coding regioji 
sequejice could be used, those complementary to ihe iran- 

4> scribtxl uniranslated region are most preferred. 

Potential antagonists according to the inveniion also 
include catalytic RN.A. or a ribo/yme (.Sec. e.g.. Krf Inter- 
nuliojuil Publication WO 90/1 1364, published Oct. 4, 1990: 
Siirver et a!. Science 247:1222-1225 (1*>X)). While 

.^fi ribozv'mcs tliai cleave mRN.^ at site specific rccogniliim 
sequences can be used to dcstniy NeiitR)kine -alpha and/or 
Ncutt\->kine-alphaS\' niRN.\s. the use- of hammerhead 
ribo'/ymes is preferred. I lainnieriie:id rib<»/:>'nies clea\'e 
mRNAs al locations dictated by Hanking regions lluil fomi 

.^5 complemeniar>' base pairs wilh the target niRNA. llie sole 
rcquircmeat is that the liirgct niRNA have the following 
sequence of two bases: 5'-U(i-3'. The consiniclion and pro- 
duclitm of h;inimerhead ribti/ymes is well known in the art 
aiul is described more fully in IlaseloJTand GerUtch. Nature 

&I1 334:585-591 ( 1 988). There are numerous potential hammer- 
head ribozynie cleavage sites witliin tlie nucleotide sequence 
of Neutnikine-alpha and Neiiliukiue-alpliaSV (I'lCiS. lA B 
and respectively ). Pivferably. the riboi:>-n)e is engi- 

nccnxl .so that the cleavage recogiiitioa site is heated near the 

6.-^ 5' end of the Nciiirokine-alplia and/or Neutrokioc-alphaSV 
mRN.A; i.e.; to increase ellkicncy and minimi/e ihc intracel- 
lular accumulation of non-functional inRNA transcripts. 
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in the aniisciuic apprxiach. ihc ribo/yiiics ofihc invcn- 
lion can be c;ompos<xl of nuxJi/itxJ oligoiiucleolides (e.g. for 
improved slabilit>'. inrgcting. etc.) ond should bcdclivcnxl to 
cdls which express Neiilmkine-:ilplui and/tir Neiilrttkine-;il- 
phfiSV in vivo. ONA consinicis cncodinji ihc rib<v/ymc nmy ^ 
be inlaHluced inio llie cell iu ihe same nwiuicriis described 
above for I he intnxJuction of an ti sen so enctniinu ONA. .\ 
prelerreil melhtnl ol"deliver>* involves using ;i DN.A coiisimct 
"encoding" the ribozymc under the control oTm sinuig con- 
Ktiiuiive pmmoter. such :is. lor example, pol III or pol II m 
promoier. so that ininsiecied cells will pRxluee sullicient 
qitanlilics of the ribozynie lo destniy endogcmuis Neu- 
tn>kine-alpha aixi/or Ncutmkine-alpliaSV messages and 
inhibit Inmslalion. Since ribo/.ymes imlike anlisense mol- 
ecules, arc catalytic, a lower inlnicel hilar conceniratkm is 15 
reqiii red for e 11 tci eney . 

EndogeiHius gene expression can also be reduced by inac- 
tivating or "knoekinji out" the NeulmkiMc-alplui aml'or Neu- 
Irokiiic-aiphaSV gene and/'or its prximoicr using targeted 
hontoU>goiis mcomhination. (F..g.. see Smithies et al.. NTaiure :ci 
317:230-234 (1985); Thomas & Capecchi. Cell 51:503-512 
(I9K7): niompson el al.. Cell 5:313-321 (1989): each of 
which is incorporated by reference herein in its entirety), l-or 
example, a nuilanl. non-t'unetioiu)l ptdynueleotide of the 
invention (or a ct>mpletely unrelated I )N.A se^-juenee) Ikiiiked 
by DNA lu>moU>gous to the endogenous polyaucleoiide 
sequence (either the ctxling regions or regu la lorN' regions oT 
the gene) can be used, with or without a .selectable marker 
iu id/or a negative selectable marker. u» lainsrect cells (luil 
express ptdypeptides ol the invention in vivo. Ui another :i' 
embodiment, techniques kiKwn in the art are u.sed lo gi-nerale 
kntickouls in cells that contain, but do not express the gene of 
LitcTcsi. Insertion ol'tlic ON.'\ amstruet. via targeted hitniolo- 
gous recontbiuation. results in inaciivniion ol'ihe largeied 
gene. Such apprxviches are pfirlicubrly suited in research and 
agricultural tields where nHxIilications to embrv'onic stem 
cells can be used to generdle animal ollspringwilh an iiuielive 
targeted gene (e.g.. see Thomas & C apecchi I9«<7 and 
1 horn p Son 1989. supra). However (his appnvich can be riMi- 
tinely ^KJapled for use in humans pnwided the reconibinani 4ii 
DN.A consimcis arc directly administered or targeted to the 
required site in vivo using appropriate viral vectors that will 
be apparent to those of skill in the art. llie contents of each of 
ihedtKunients recited in this paragraph is herein incorpor;iied 
by re Te ren oe i n it s enl i rv ty . J ^ 

In other erabodiiuents. ant;tgonists according lo the present 
invention include soluble forms of Neutrokiue-alplia and/tir 
Neuinokine-alphaSV (e.g.. fragments of Neutrokine-alpha 
shown in 1" ICiS. I A-M that include the ligand binding do ina in, 
TNI * conserved domain, and/or extracellular di^main of Neu- .^n 
tn>kine- alpha and/or Neuin^kine-alphaSV aixl Iragnienis of 
Ncutrokinc-alphaSV shown in I'iGS. 5 A- 13 lliat include the 
ligand binding domain, I *N I* conserved dimiain, aml/'or extni- 
cellular domain of Ncuirokiiw-alpha andA»r Neutrokine-al- 
phaSV). Such soluble lonns of the l^eulmkine-alpha and/or ?^ 
Neutntkine-alphaSV. which tnay be naturally occurring or 
synthetic, antagonize Neutrokine-alpha andA»r Neuirokine- 
alphaSV metliated signaling by competing with iialive Neii- 
trokine-alplia and/or Nemrokine-alphaSV tor binding lo 
Ncuirv>kine-alpha and/or Ncutrokinc-alpliaSV* receptors 6ii 
(e.g., DR5 (Sec. International Publication No. WO 
98/41629). TRIO (See. international I^Iblicalion No. WO 
98/54202). 31202 (See. Imenuitional Publication No. WO 
98/06842). and IKI I. TRl ISVT, and TRI 1SV2 (See. U.S. 
application Ser. No. 09/176,200. now U.S. Pat. No. 6,509, 6> 
173)). and/or by forming a mullimer th:il may or may not be 
capable of biiiditig the receptor, bin which is incapable of 



inducing sigiuU transduction. PaT'ernbly. these antagonists 
inliibii Neuirokine-alpho and/or Neuu-okinc-alpIiaSV medi- 
ated stimulation of lymphiKvle (e.g.. B-cell) proiifennion. 
<lilVerenliatioit. and/or aeliviitiwn. .Antagonists of the present 
invoniiiin also inclmW: anIibtKlies specilic for ITnIP- family 
lignnds (e.g.. CD30) and Ncutnokiiic-alpha-Fc and/or Neu- 
imkine-alpluiSV-l 'c fusion pn>ieins. 

By a "TNF-fomily ligand" is intended mmirally occurring, 
reci unbiiuml. and synthetic lig;uids that are capable of bind- 
ing to a member of the IXF nect^ior iamily and inducing 
and/'or blocking the lig;nid/recepti>r signaling pathway. Mem- 
bers i>f the TNr ligand family iiKlude. but are not limited lo. 
TNI- -alpha, lymplioloxin-alplia (LT-alpha. alsi> kiwiwn as 
TNI'-beta). L'f-bela (found in complex lietemlriiuer l.f-al- 
plia2-beta), I'asl., (1)401., (TNI '-gamma (International Pub- 
liuition Ni>. WO 96/14328), AIM-1 (Intenimional IMblication 
No. WO 97/33X99). AIM-II (International l>ublicalion No. 
WO 97.049I1). .\PRII. (J. Hxp- Med. 1S8(6): 1 185-1 190). 
eiidt)kine-alplia (Inlenialional Publication No. WO 
98/078 SO), neuimkine-alplw (Iniemaiional Publication No. 
WO 98/18921). CD27L. CD30L. 4-1B13L, OX40L. CD27, 
('1)30. 4-1 BH. OX 40. and nerve growth factor (NCil-). In 
prefciTcd embodiments, the Neutrc>kine-alplia and/br Neu- 
Irokine-alpluiSV INI'- family ligintds o\ the iaveiilioit are 
1>R5 (Sl-c. Imemalitmal Publication No. WO 9K,'4I629). 
TRIO (See. Inlertuuionid Publication No. WO 98/54202). 
3I2C2 (See. International l\ihlication No. WO 98/06842). 
and TRI I, fRI ISVl. and TRI ISV2 (See. U.S. application 
Ser. No. (19/176.200, now U.S. Pat. No. 6.509,173). 

.\n (agonists of (he present invention also include anlibtKl- 
ies specilic forTNI'-family rvveptors or the Neutritkine-alplia 
and/or Neinn>kine-alphaSV ptily peptides of the invention. 
.'\nlibodies according to the present invention niiiy be pre- 
pared by any of a variety of standard methods using Neu- 
(rokine-alpha and/t»r Neutrt>kine-alphaSV' imnuinogens oi" 
ihe present invention. As indicated, such Neutrokine-alpha 
and/or Ncuinikine-alphaSV* immuiKJgeiis include the com- 
plete Neutrokine-alpha aiKl Neutrokine-:ilphaS\' p*)l>' pep- 
tides depicted in l-JOS. lA-l? (SHQ II) NO:2) and KKiS. 
>.\-H f Sl-Q II) NO: 1 9), respectively, (which may or may not 
include the leader sc\iuence) and Ncutmkine-alpha luid'or 
Neuln>kine-alpha.S\' polypeptide Ihignicnis comprising, tor 
example, the ligand binding domain. I NF-ci>nserved 
domain, exiracelhilar tlom;iin, transmembrane domain, and/ 
or intntcelluUir dt>main, or any combination therctif. 

Polyclonal and nionocloiud antibody agonists or antiigiv 
nisls according to the present invention can be raised accord- 
ing to the mctliods disclosed in raitagjia and Gocddel. J. Biol. 
ChL-m. 267(7):4.304-4.^()7 (1W2)); lartaglia cl al.. Ccfi 
73:2 13-216(1 993))- and PCT .Appliaition WO 94/09 1 37 and 
aa* preferably spcxrilic to (i.e.. bind uniquely to p^ilypeptides 
of the invention having the amino acid sequence of SlIQ ID 
NO:2. Ilie lenn "antibody"' (.\b) or "nu>nt)clonal antibody" 
(m.\b)ns uscxi herein is mc^mt lo include intact molecules as 
well as fragments thereof (such as. for example. Fab and 
F(ab*) lhigment.s) which are capable of binding an antigen. 
Fab. Fab* and F(ab*) fragments lack the Fc fragment intact 
aniibtxiy. clear more rapidly fnini the circulation, and may 
have less non-specific tissue binding of an intact antibody 
(W.-ililet al.. J. Ntici Med, 24:3l6-.325 (1983)). 

In a preferred method. antibtxJies according lo I lie present 
invention are iiL\bs. Such m.\bs can be prepared using hybri- 
donia teclmology (Kohlcrand Millstein. NaWrv 256:495-497 
( 1 975) and U.S. Pot. No. 4.376.1 10: Harlow et al...^/7/;W/<r>-: 
A Laboratory Maniuil. Cold Spring Flarbor F^boraior)' Press, 
Cold Spring 1 1 arbor. N.Y.. 1988: Monoi lonal AntiboJics ami 
Hybhdomas: A New Oimension in Hioiogicai Analyses. Pie- 
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mini Prvss. Now York, N.Y.. J 980; ( ampbcIL "Momxrionai 
.\nlibody *lcchni>kii;y." In; Lufiorafory '/vrhtiUjues in B'uf- 
chafiistn- an J Mofccular Bioh^w Volume 1 3 (niirdoii ci nl.. 
cds.). P.lscvier. ,\ii2s;erdain ( 19R4)J. 

PnHdns ;uk1 oiher compounds which bind ilic Ncinrokine- ^ 
alpha aiKi'or Neutrokinc-alphaSV domains arc also candidate 
jigonisis and aniagonisls according lo preseni inveniion. 
Such binding compounds can be "cap aired" using Uk' yeasi 
iwo-hybrid system (I'ieUls and S«mg. Nature 340:245-246 
(1989)). A modified version of the yeasi tw o-hybrid system 
lias been described by Roger Hreni and his cvilleuiiucs 
((iyuris. fV//75:79i-863(iy93): Zer\'os ct al.. (.V//72:i23- 
232 ( Pri;rcrdbly. the yeast two -hybrid sysleni is used 
according to the present invention to capture couipoands 
wliich bind to tlie ligaiid binding domaiiL exir^iceilular, imra- 
cel hilar, trausmcmbrane. aiul deiilh domain of the Neu- 
irokiiie-alpha and/or Neulrokine-alphaSV* Such ciMiipouiids 
are gtxKl caudidiite agonists and antagonists of the present 
invention. 

l 't>r example, using (he two-hybrid assay ilescribod above, 
llic extracellular or intracellular domain of the Neuirokine- 
alpha amt'or Neutrokine-alphaSV receplor . v>r a portion 
thcrcMl". may be used to idenlily cellular proteins which iiiler- 
iict with Neutrokine -alpha and'or Neuirokine-ulphaSV the 
rtvepttir in vivo. Sucb an as.say may alsi> be used lo identify 
ligands with ptHential agonistic or antagonistic activity of 
NeulR>kine-alplTa ami/or Ncutrtikine-alphaSV receptor func- 
tion. I his .screening ass;iy has previously been usetl lo iden- 
til>' pn'Hein which inieraci with the cytoplasmic dnmain of [he "» 
murine "IN I- -R 1 1 and led to the idenlilicalion of two a'Cepti^r 
associated proteins. Rothc ci al.. Cell 78:6SI ( I9S>4). Such 
priMeins and amino acid sequences which bind to the cyto- 
plasmic domain of the Neuin>kine-alpha nmtW Neiiirokine- 
alpliaSV receptors are good candidate agonist anti antagonist .=> 
of the present invention. 

Other screening techniques include the u.se of cells which 
express the ptWypeplideof the present invention (lor exiiniple. 
translccted CHC) cells) in a system wiiich nte.LSures extracel- 
lular pH changers caused by receptor aciivjiiian. Hir example. 4n 
as described in Science, 246:1X1-296 (I9S9)- In another 
example, potential agonists or antagonists may be contacted 
with a cell wliich expresses the pi>lypcplide of the present 
invention and a second messenger respfmse, e.g.. signal trans- 
duction may be measufx.*d to dcHemtinc whether the pt>teniial 45 
antagonist or agonist is etTective. 

.'Vgonists acci>rding to the present invention iiKlude natu- 
rally occuning and synthetic compounds such its. for 
exiunple.'l'NI*' family ligiind peptide Ihigments. imiisfonning 
growth factor, neurotransmitters (such as glut a mate, dopam- n> 
ine. N-mctliyl-l)-aspanate), mmor suppressors (p53). 
c\'tolyiic I cells and antimetabolites. Preferred agoni.sis 
include chemoUienipeutic drugs such as, f(»r example, cispl- 
aiiiL doxorubicin, bleomycin, c>'tosine anibinoside. nitrogen 
mustitrd. methotrexate and vincristine. Others include rtha- 55 
nol and -amyloid peptide. {Science 267:1457-1458 (1995)), 

r*referred agoni.sts are fragnicnis of Nentrokine-alpha and/ 
iir Neutmkine-alplxjSV polypeptides of the invention which 
stimulate l>'mphocyie (e.g.. H cell) proliferation, dilVerentia- 
lion and/or acfivaiion. Further preferred agonists include (a* 
polyclonal and monoclonal antibtidies raised against the Ntni- 
irokine-alplia and/or Nentn^kinc-alphaSV polypeptides of 
lilt: invention, or a fragment thereof. Such agonist antibodies 
raised against a l>JI*-l:imily receptor are discli>scd inTana- 
glia ei al.. Prvc. Natl. Acad. Sci. US.\ 88:9292-9296 ( 1 99 1 ): 65 
and Tanaglia et al.. / Biol. Chew, 267:4304-4307 (1992). 
Sec. also, KT .Application WO 94/091 37. 
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In an ;Klditional embixliinent, inimunorc^gulalory mol- 
c*cules such as. for example. 11.2. 11.3, If. 4, 1 1.5. iL6. 1L7. 
II . 1 0. II . 1 2. 11 . 1 3- 1 1 . 1 5. mmU 1)40, ('D40U lI'N-gamma and 
IN I '-alpha, mny be used as agonists of Neuln>kine-alpha 
;uKl/i>r Nciiiaikine-alplKiSV ptdypepiides of the invention 
which stimulate lymphocvie (e.g.. B cell) pRiliferaiion. dif- 
fereniiation aml'or activation. In a specific embodiment. II. 4 
and'or II . I Oare used to enhance the Neulrx^kine-alplui- and/or 
Neiitrokine-alplKiSV'-medialed pailiferalion of H cells. 

In further embotliments ol' the invention, cells that are 
gLiieiically engineered to express the ptdy peptides of the 
invention, or alternat ively, thai aregenelically engineered uol 
to express the pi>lypeplides of the invention (e.g.. knockouts) 
aa* administered t** a patient in vivo. Such cells may be 
obtaincxl fnmi the paiicni (i.e.. animal, including hum;in)or 
an Ml IC compatible donor and ciin include, but arc not lim- 
ited to (ibmblasis. bvmc man-ow cells, bloixl cells (e.g.. lym- 
pltocyies). adipoc>'les. miisclccells. endothelial cells etc. I he 
cells are geueiicrilly engineereil in viu\» using rect)n^binanl 
ON.\ lechniques lo ininxlitce ihe ctxling sequence of 
polypeptides of ihe invention into the cells, or alternatively, lo 
disrupt ihe cixling sequeiKre and'or endogenous regulators- 
sequence ass^K'ialed with ihe polypeptides of the invention, 
e.g.. by irjn.s-dnctioM (using viral vectors, and preferably vcc- 
tt>rs iIkK integniie ihe Iransgene into the cell genome) or 
tnins feet ion procedures. iiichuUng. but not limited to. the use 
o\' pbsmids. cosmids. Y.U's. naked DN.\. electniponition. 
liposomes, etc. I he co<.liiig s<.quence of the polypeptides of 
the invention e:iii be placetl under iIk* eoninil <tf a strxjng 
const inn ive or inducible pmmoter or prt^nKiter/aihancer to 
;tchieve expression, and prelerihly secretion, of the polypep- 
tides of the invention. I hecngincvrod cells which express and 
pa'lertbly scvrete the polypeptides of the invention Ciin be 
intnidiKxil inio the paiieni system ically. e.g.. in the circula- 
tion, or inirjpcriu>nc:illy. 

Alleniativcly. the cells c^m he incorponited into a matrix 
and implanted in tlx* biKiy. e.g.. genetically engineered fibai- 
bliists can be imp km led ;ls pari of a skin gnifl: genetically 
engineerc\l endothelial cells can be iniplante<l as part of a 
lymphatic i^rvascukirgni ft. (See. lor example.. 'VnderNo net al. 
U.S, Pal. No. 5.399.349: and Mulligan & Wilson. U.S. Pat. 
No. 5.460.959 each of w hich is incorp».irated by reference 
heiein in iis entirely). 

When the cells to be ;idminislere<l are non -an to logons or 
non-MlIC compatible cells, they can be administen-d using 
well kiHAvn lecliniques which prevent the development ol a 
Ik>si immune respi>n.se against the intanluced cells. For 
e.xamplc. the cells may be iiitrttduced in an encapsulated form 
which, u bile iiliowing fur an e.xch;inge of cimiponeiils with 
the immediaie extracellular onvimunic^it. does noi albw the 
inin>duccxl cells lo be recognized by the liost immune system. 

In yet another embtxliment of the invention, the activii^^ of 
Nentrokine-alpha and/or Neuirokine-alpliaSX' polypeptide 
can be reduces] using a "dt>minant negaiive." To this ettd. 
ct>nstnicts which encode delective Neutrokine -alpha and/or 
Neirtnikine-alphaSV polypqiiide. such as, for example, 
mutants lacking all or a portiiin of the TNF-con.served 
domain, can be used in geiK* therapy appr\>aehes lo diminish 
the activity of Neutmkine-alpha and'or Neuirokine-alpliaSV 
on appri>priate target cells, for example, nucleotide 
sequences that direct host cell expression of Neutrokine - 
alpha and/or Neuirokine-alpluiSV* polypeptide in which all or 
a pt^rtion of the I'NF-couscrved dvunain is altered or missing 
can beininKluced inui monocytic cells or othcT cells or tissues 
(eilher by in vivo or ex vivo gene therapy methods desM;ribed 
herein or otherwise known in tlx; art). .Alternatively, targeted 
iKimologous recombination can be utilized to inin>diice such 
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deletions jnuiyiitins iiUo ihc subjccrs c«dogciK»us Ncu- 
in»kii>c -alphii mid/or Neuirokine-alpliaSV gene in mom>- 
cy-ics. "ITic enginccnxl cc\h will express non-huKtionnI Nai- 
Irokiiie-^ilphu an(Uor Nculrokiiic-nlphnSV' pnlypcpiides (i.e., 
i) ligzuui (e.g.. niullinior) ihiit muy be cupiible ofhincling. biil s 
which i.s inc:[p:ible of inducing signal Iriin.'cduclion). 
( 'hninii>st)nie AsMiys 

Tlie nue lete ucid UKilceuleb' ul" the parsenl inveiitkm urc 
jIsu v;i|mtble tor chriHtiosoinc identifieatiuii. TIk scquetKC is 
speciiically lurgelcd (o and can hybridize wilh a particular 
location on an individual lunnan chrx>mosinne. Monxiver, 
there is a current need Tor idenli Tying particular sites on the 
clinmiosonie. l-*e\v chnmiosoine marking regents based on 
actii;d sequence da I a (repeal polymorphisms) arc presently 
availahle for marking chn>niost'niia I locaiioo. Tlie mapping of 
DNAs to chnimosomes according lo the present invention is 
an important (irsi step in ev)rrelaling those sequences with 
genes as^utciciied wilh disease. 

In certain preferred enibodinicnis in this regard, the cDN.X 
and/or polynucleotides herein disclosed is used to clone 
genomic DNA of a Ncutrokine-aJplia and/or Kcutrokinc-al- L'» 
phaSV gene. Ill is can be accomplished using a variety of well 
kmrnn techniques and Hbniries. whichgenerally are available 
cum mea-i ally, fhe geiKimic UNA llicii is used for in silii 
chromosome mapping using well known techniques lor this 
pur|H>se. 15 

In addition, in simie cast's, sequences can he ni appeal to 
chri^int>sonics by pieparing PCK priincrs (prelerably 1 5-25 
bp) from the cl )NA. Computer aiiafysis of tlic 3' untiaiislaied 
region of the gene is used to r.ipidly select primers that do not 
span more than one exon in the genomic I )NA. thus conipli- 
eating the amplilicaiion pnH:ess. Iliese primers are (hen used 
for l*C'K screeninu of somatic cell hvbrids comainimi indi- 
vidiuil human chromosomes. I luorescence in situ hybridi/a- 
lion (**1-ISI I") of a c)>NA clone \o a melapliase chromosomal 
spread can he ii-scd to pn^vide a precise chromosomal location 
in one step, fhis (eehaique can be used with probes Ihmi the -^'^ 
eI)N.\ as short as or 60 bp. l or a review ot this tccliiiique. 
see \'erina ei al.. Human Chnttnost fines: .4 Mo nun I ()/ Dash- 
Tvt 'hn i(/ 1 . 1 *erga mon I *a-s s. N e\v York ( I *JXK ) . 

Once a sequence has been mapped to a precise cha>mo- 
somal location, the physical p*isilion ol the sequence on tlic 
chromosome can he correlated wilh geiwlic map data. Such 
data ;ire found, for example, in V. McKusick. Mcmivfian 
luhcriiance h Man. available on-line lhr\mgh Johns Hopkins 
University. Welch Medical I jbrary. llie relationship between 
genes ai>d diseases tliat have bcvn niappc*d to the same ehro- 
mostmial region are then identilied (linnigli liiik;ige analysis 
(coinlieriiaiiceoJ" physically adjacent genes). 

Next, it is necessary to determine the dilVertnees in the 
cDNA or genomic sequence between alTceled and unalTected 
individuals. If a mutation is observed in some or all of the 
alTcvteil individuals but not in any normal individuals, then 
the mutation is likely lo be the umsativo agent of the disciise. 

Wilh curn:nt rest>kuion of physical mapping and genetic 
mapping tccliniques. a cDN.\ precisely loaili/.od to a ehriv 
nn:>somal region associated wiiii the disease could be one of 5.> 
between .^Oand .^(M) potent inl cjiusniive genes, ( fhis assumes 
1 megabase mapping resolution and one gene per 2t) kb). 

Utilizing ihe techniques described above, the clin>nio- 
somal location of Neutrokine-alpha and Nciitrokinc-alphaSV 
was deiennined with higli confidence using a aimbination of 6" 
sontalic cell hybrids and radiation hybrids tt) chmmosomc 
ptisiiion L'^q34. 

HXAMPLHS 

I laving generally described the invcniion. the same will be 
more readily understood by reference to ilie following 
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ex;unplcs, which arc provided by w;iy of illustration and arc 
not intended as limiting. Many of the following examples arc 
.set forth referring speciiically tt) Neuimkine-alpha poly- 
nucleotides and poh'peptides of the invention, l-ach example 
may alsi> be practiced it) genenile anU^ir exiunine Neu- 
taikiiK-alphaSV po lynucle*>I ides and/or ptilypeptides of the 
invention. One ofordiiiary skill in Ihe art would easily be able 
to direct the following examples lo Nettlrokint^-alphaSV. 

I Example la 

lixpa-ssion and Purilicaiion of "I lis-iagged" 
NeiitRikiiie-.Mpha in voH 

file bacterial expression vector pQI;^ (pi ^10) is used lor 
hncierial expa*ssion in this example. (QI.AGRN. hic, supra). 
pQl.i9 encodes anipicillin antibit>tic resistance ("Anipr ') and 
contains a bacterial origin of replication C^ori-'), an ll'fO 
inducible pn)moler. a ribost»nie binding sile ("KHS"). six 
ciKkms encoding histidine residues that allow alTinily purifi- 
cation usingnickel-nilrilo-iri-;icetic acid ("Ni-N 1A")allinity 
a*sin sold by QI.^GHN. Inc.. supra, and suitable single re.slric- 
titiji enz>'me cleavage sites. TJiese elen^enls are arranged such 
lhal ait inserted DNA I'nigmenI eneotliiig a ptilypepliile 
expresses that pt>lypepiide wilh the six His residues (ie.. a 
"6x1 lis tag") CA)valently linked lo the amino lenninus ot thai 
polypeptide. 

Ilie DNA sequence enctxiing the desired portion of the 
Neulntkine-alpha pnKein comprising the extricelliilar 
domain sequence is amplilit?d from tlx* deposikxl cDN.A 
clone using IK'R oligonucleotide primers which anneal 10 the 
amino terminal sequences uUhe desired pt>riion of the pinttein 
and to sequences in the deposited ciuisinict y to the cl )N.\ 
ctxiing sequence, .\dditioiuil nucleotides containing restric- 
tion sites lo Utcilitate cloning in the pQl''^ vetrtorare addetl to 
the 5' and V primer seqitenees, respcx:tivcK'- 

I'or cloning ihe exiaicellular tU^main ol tlKr pmtein. the 5' 
primcT luis the sequence 5'-Ci'l Cj (.jC.i.\l C 't .XCiC C ( XiCi 
CiC'A OACJ CTG'3' (SliQ NO: 10) containing ihe imder- 
lined Ham I II restriction sile It allowed by IS nucletttidcs of 
(he amino temiinal cixling scxiucnc'e of \hc extracellular 
domain of the sequence in FK iS. !.\ and I B. One ot"ordiivir>' 
skill in the art would appreciate, olcourse. that the pt-jint in Ihc 
protein coding sequence whear ilie 5' primer begins may be 
varied 10 amplify a DN.A segment enaKlingany dtrsired por- 
tion of the Cijmplelc NeinrokiiK a protein shorter or longer 
th;in the extracellular domain ol'lbe forni. file 3' primer has 
the sequence 5'-G IXi .VA CK^f f TFA Tl A C.ACi C\Q TTT 
iWA IXiC .•\C ('-3* (ST^'TrrrrO:! I) etuiiaining the under- 
lined Hind III restriction sile folliwed by two stop cod tms and 
IK nucleotides complementary to the 3' end of the coding 
sequence of the DN.A sequence in KIGS. I. A and IH. 

fhe amplilicxi DN.A. Iragmeni and ihe vecltir pQI*y are 
digested with Bam HI and I lind III and the digested I >N.Asare 
then ligoted together InsertiiMi of the DNA into the a'strictcd 
pQli9 vector places the pmiein coding rcgioD downstream 
from the II* I Ct- inducible promoter and in-frame with an ini- 
tiating .MJ(i and the six histidine codons. 

*l*he ligation mixture is trans lomied into competent E. coll 
cells us'mg siaiulard pnKcdures such as those described in 
Sambnxik el a I.. Molecular Cloninf^: a Laboratory Manual. 
2nJ Ed.; Cold Spring Harbor l,aborator>' l*ress. Cold Spring 
I larbur N.Y. ( 1 989). /:■- coti st rain M 1 5/rep4. couiatning mul- 
tiple copies of the plasm id pRKP4. whidi cxpiesscs the lac 
rep resst) rand confers kananiycin resistance ("Kan*^'). is used 
in carrying out the illustrative example described herein. Tliis 
strain, wliich is only oite ormany that are suitable ft)r express- 



Case 1:1 2-CV-00607-GBL-TCB Document 1-3 Filed 06/01/12 Page 147 of 181 PagelD# 172 



US 8,071,092 Bl 



217 



218 



ing protein, is available conuiierviiilly l'nm^ QIAGHN. Inc., 
supni. Tninsrormiiatsan; iclaililicd by ihcirithiiiiy logrtiw on 
LB plates in ihc presence ol";inipiciIlin iind kiuiamycin. Plas- 
mid l>NA is isolated fmm resistant c* clonics and the identity 
of the cloned DNA wnfirmed by restriction analysis. K^K 
and DNA sequencing. C lones eonuiiaing the dcsinxl con- 
stniels are gnnvn overnight ("O/N") in liquid eullure in I.U 
media supplemented wiih both anipicillin (100 fiu/nil) and 
- kananiyein (25 fi^ml). Ilie O/N culture is used to iinKrulaie a 
iap^e culture, at a dilution ol'appRiximalely 1:25 h> 1:250. 
Hie cells are ^njwn t^t an ^iptical density at 6(K) nm 
("Ul)A()()")orhelweun0.4 and 0.6. Isopa>pyl-beia-l)-lhiogo- 
iaetopyranoside ("IITCr') is then added lo a (inal coiKe ill ra- 
tion of I niM to induce inmscription fmm the lac repressor 
sensitive pn^nioler. by inactivating tlK lad repressor. Cells l 
subsequent ly are ineuhiUed rurther lor.^ li> A hoLirs. Cells then 
iiru harvcsicxl by eeiUrirugaliou. 

I lie cells are ihen stirred for 3-4 hours a I 4" C. in 6M 
giianidine-l ICI. pll S. Ilie cell debris is removed by ccntrifu- 
gation. and the snpernatajit coniaininu tlie is loatled on io a - 
nickel-niirilo-iri-aeelie acid ("Nj-N'IV\") ottinily resin col- 
umn (available Imm QIACil'N, Inc.. supm). Proteins with a 
6xHis lag bind to the Ni-N l A resin with liigli aRinily and can 
be purified in a simple onc-slep prxucxJiire (for details see; 
Tlie OlAexpressionist. 1 995. QIACiKN. Inc.. supra). Brictiy 2 
llie supernatant i.s ItiaJed on lo theci^hunn in 6 M guanidine- 
1 ICI. pi I 8. the column is lirsl wiishcd vviih 10 volumes oIYi M 
gu:midine-( 1(1. pi I thai washet! uiih 10 volumes olYi M 
guaniilinC'l ICI pi I 6. ;ind linally the Neiilnikine-alpha ;ind.'or 
Neutrokine-alphiKSX polvpeptitk: is eluled with 0 M miani- 
dine-IICI.pH 5. 

Ilie purilied prxnein is then reiiaturcd by dialy/ing it 
ag;iiiisl plh>sphate-bullered saline fl*l)S) or 50 mM Na-oc- 
eiaie. pi 1 6 bufler pins 2(K) mM NaCl. .Aliemalively. the 
protein c;in be sueccssrully refolded while innnobili/ed on 
ihe Ni-N"1A column. The rceimmienJctI coiKliUons are as 
follows: renal ure using a linear 6M-I M urc;i gradtenl in 500 
mM NaCI. 2ir*/o glycerol. 20 niM I ns/HCI pi 1 7.4. containing 
protease inhibitors, llie renal unit ion should be performed 



IIk* I)N.\ sequence encixling Ihe desired portion of iho 
protein comprising the extracellular domain scqucme is 
amplilied from ihc dep^i sited cDNA clone using r*CR oligo- 
nuclt^nide primer; which anneal lo Ihe amino tenniml 
> sequences of the desired portion of Ihe pnMein and lo 
sequences in UlC depi^sited construct 3* lo llie cl>N.A ctxling 
.•Jequence. Additional miclwuides containing restrict ion siies 
lo lacililale cloning in the pQKCiO vector are added to the 5' 
and 3' sequences, respcvlively. 
it> I'or cloning the exinicelhitar donviin of ilv pmiein. ihe 5' 
primer hiis the sequence 5'-(i TG VCA '\XiA fiCC fCC Cr( Ki 
C Wit AQC VCi-y (SliQ in NO: 1 2) containing the underlined 
Rsp 111 restriciion site loIUwed by 17 nucleotides of the 
amino terminal coding sequence of ihe extracellular doiruitn 
of the sequence in FIGS. I A iind I H. Oix! ofordiiviry skill in 
the art would appreciate, of course, that the pi>ini in ihe 
pjvucin coding sequence where the 5' primer begins may be 
varied to amphfy u desired portion of the eomplcle pmlein 
slxirter or longer than the extrjcellular domain of ilu: fonn. 
:ii Hic y primer hiis the sequence 5'-C;*rCi AACi CTi" ITA Tl A 
CA<J CA<J rrr LWA TGC ACC-y (SI-:Q io NO: I.-^) con- 
taining tlie underlined Mind ill restriciion site followed by 
two stop CO dons and 18 nucleotides complemenlitrx' to Ihe V 
endof ihe eothng sequence in ihe DN.A sequence in I K tS. I A 
and IB. 

The ampiilied DN.\ fragments and ihc vector pQ]-*60are 
digested wilh Bsp HI and Hind IIJ aixl I lie digested DNA s are 
(hen ligaled logethei. Insertion of the l>N.\ inlo ihc lestricied 
pQI^60 vector placvs ihe pntiein coding region including its 
^11 a.sst)ciaied siopcodon tlownslrcam Imm tlie IP TCi-induciblc 
promoter and in- frame with an initiating AU(i. The assi*ci- 
ated stop ctxlon prevents iranslaiion of the six hist i dine 
codons downstream of ihe inserliim point. 

The ligation mixture is inmsRinned into compeleni /f. ro/i 
cells using standard pRHcxIures such as those described in 
Sanibrtx^jk el a I.. Muhcttltir ('hwinf*: a Lohorotorv Manual. 
2ixJ l,:d.: Cold Spring I larbor LaUiralotA Press. Cold Spring 
1 larbor. N.Y. (1989). E, <-«//' .sirain M 1 5/rcp4. conlaijiing nml- 
tiple cx>pies of ihe plasmid pKlilM, which expresses ihe lac 



over a pcriiKl of 1.5 hours or more. After renaiuralion the 4ii repres.sorand confers kanamycin res isumce ("Kan"'), is used 



pnUeitts can be eluled by ihe addition of 2.50 mM imida/ole. 
Imidazole is rmhovchI by 1 tnal dialy/ing step against PHS or 
50 mM sodium acetate pi I 6 buH'cr plus 200 niM NaCI. llie 
purified pn.>lcin is stored at 4" C. or fn.»/en at -KG" C. 

Example lb 

Hxpression and l^lriHcatioll of Neiurokine-.Mplui in 

A*. f"o// 

Tlic bacterial exivessit>n vector pQl 'T>0 is used tor bacterial 
expression in this exaniple. (QlAORN. Inc.. 9259 Klon 
-Avenue, (lialswiirlh. Calif.. 91.^1 I). pQK60 encodes anipi- 
cillin anlibiolic resislance ( 'Ampr"') ami contains a Ixiclerial 
origin of replication (*'ori"). an IP l'Ci inducible pronioier. a 
ribtisome binding site ("RBS"). six codons enctxling histi- 
dinc residues that allow jfliniiy purilication using nickel- 
nitrilo-tri -acetic acid (*'Ni-N r.'\") ullinity resin sold by 
QIAGHN. Inc.. supra, and suitable singje restriciion ciiyyme 



4.^ 



in carrying oul the illuslrative example described herein. "Hiis 
strain, which is only one of many that are suitable for express- 
ing pa)lein. is avaibhle commervially from QIACil**N. Inc.. 
supra. Tr;insform;»nis are ideniilietl by their ability to grow on 
1,13 plates in the presence ofampicillin and kanamycin. Plas- 
mid DN/\ is isolated frx>m resistant colonies and the idenlilv 
of the cloned DNA confirmed by reslriction amiysis. PCK 
and DNA sequencing. 

One ori>rdinary skill in the art recngniyes that any of a 
X' nuni ber o f baclcri:i I e xp rcssio n vcc u» re may be use I ii I i n p lace 
of pQr,9 and pOn60 in the expression pn^ti>cols presented in 
this example. I 'or example, the novel pi in4 scries of bacterial 
expression vectors, in particular, ihc pni'!4-5 vccior may be 
ui;ed for bacterial expression in ihJs example (.-VI 'CC Acces- 
sion No. 2093 1 1 ; and variations ihereol"). 1 he plasmid DNA 
designated priF,4-5/MPIl'D23 in.VfCC Deposit No. 20931 1 
is vector pla.smid DN.A which contains an insert which 
encodes ant)tlH:r OKI', llie con.slrnel was dep<isilcd vviiluhe 
.\nicrican Type Ciilnire Collection. 10X01 Univer>;iiy IVmle- 



cleaxage sites. These elements are arrar»ged such thai a DNA 60 vard. Man;is.<as. \'a. 20 1 10-2209. on Sep. 30, 1 997. Using ihe 



fragnieni encoding a polypeptide may be inserted in such as 
way as ti> pRiduce thai polypept'tde with the six His residues 
(i.e.. a **f>xHis tag") covalenlly linked lo Ihe carboxyl tenui- 
nus of thai polypeptide. Hi>wcvcr, in this example, the 
polypeptide coding sequence is inserted such that irinslation 
of the six 1 liscodotis is prevented and. ihercforc, iIk polypep- 
tide is produced wilh no r>xMis liig. 



65 



Nde I and .-\sp 718 restriction sites flanking the irrelevimi 
MPir ORP insert, one of ordinar\' skill in the art could easily 
use current molecubr biologiud lecluiiqucs lo replace the 
irrelevant ORP' in the pHE4-5 vector with the Nemaikine- 
alpha ORP'of the present invention. 

'Ilicpl II '14-5 bacterial expression vector includes a rKxmiv- 
ciu phosphotransferase gene fi>r selection, an E. co/i origin of 
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rqilicalion, a T5 phzigc pmmotcr sequence. I wo lac operalor 
sequences, a Shine-l)cIgarno sequence, and the lactose 
opcn>n repressor gciie (kiclq). IIk'm; e!oineiUs are iirninged 
siich lhai an inserted DNA friMmenl onaKling a polypeptide 
expresses that polypeptide with llie six His residues (i.e., a ^ 
"6xHis tag") eovalcntly linked U> llic amino lerminits oftliat 
polypeptide. Ilie pninKHcr :j|]d openilor sequences, of the 
pHF-4-5 vecu»r wore made synthetic ally. Synthetic prodiic- 
lioii of nucleic acid sequences is well known in the art 
<C1 .ON TIX^H 95/96 Catalog, pages 2 1 5-2 16. C t .ON I'HCl 1. 
1020 Hast Mcti&w Ciivle. Palo Alto. Calir. 94303). 

don*?s tiMilain inglhedcsireil Neuirokine-alpha const met s 
are gntiwn overnight ("O/N") in liquid culuire in \.\\ media 
supplemented with both ampiciltin ( MX) ug/'niDaiid kanumy- 
cin (25 ^tg/ml). llie O/N cultuce is used \o imteulate a large 
culture, at a dilution orapproximateJy 1:25 to 1 :250. I hecells 
are gnnvn to an oplical density al 6(M) nni fC.llWwr) of 
between 0.4 and (1.6. isopmpyl-bcta-D-thioaalaciapyrano- 
side ("IPTG") is then added to a (Inal concentration of I niM 
to induce tnuiscriplinn l"mm the I:»c rcpresst>r sensitive pro- -" 
nioier. by inactivating the lad repressor. C ells subsequently 
are incubated Ilirther li>r ^ to 4 hours, f oils then aa' liarvesied 
by centrifugation. 

The cells are then slirrvd Tor 3-4 hours at 4" C. in 6M 
guanidine-H( I. pH 8. I lx; cell debris is removed by ecnlrifu- 
gat ion. and tlie supematani containing tl^ NeulrokiiK--alplia 
is dialy/ed against 50 mM Na-aeetale hnlTer pi I 6. snpple- 
nienlcxl with 200 niM NaCI. .Altema lively, the protein can be 
successful ly relbldwi by dialy/iiig it against 5(K) mM NaCl. 
20*^ glycend. 25 mM I ris'I I( I pi I 7.4. containing protease 
inhibitors. .Mter rei^luralion ihe pnttcin cai» be purilicit by 
ion exchange, hydmphobic inieniclion and si/e exclusion 
chromatography .'Mtcma lively, an ailinity chR>inaiograpliy 
step such OS an antibody coltunn can be used to obtain pure 
pmteia. I he purified pmtein is stored at 4'" ('. i>r Iht/en al -'"^ 

Jn certain eiiibodiments. it is prelerrcxJ lo generate expres- 
sion am.'iinicts as detailcxl in this l'!xaniple to nuilaie one or 
more ot tl'tc three c\'steine residues in the Netnn>kine-aJpha 
polypeptide sequence. The cysteine residues in the Neu- 
iRikinc-alpha polypeptide sequence are localtxl al positions 
1 47, 232, and 245 as shown in Sl'.Q W) NO: 2 aiKl at pt>silions 
2 1 3 a n d 2 2 6 o J' t he N eu ln.>k i ne -a I p ha po ly pep t i de seq u ence as 
slK>wn iu SEQ ID NO: 1 9 (there is no cysteine in the Neii- 
troki ne-alphaSV polypeptide seqneiKe which corresponds to 
C'ys-I47 in the Neuln)kine-alpha polypeptide sequence 
because amino acid residues 143-160 of the Neuirokine-al- 
pJia polypeptide sequence an.* not present in the Neuiri>kine- 
alphtiSV polypeptide sequence). 

-Ml 

I'.xampie 2 

Cloning. l'*\prcssion, and Purilication oT 
Neutrokine-.Mpha Pmteio in a BacuKivirus 

l''x press ion S>'stcm ri^ 

In this illustrative example, the plasm id shuttle vector 
p.A2CiP is used lo insert the cloned DNA enciKling extra- 
cellubrdomiiin ol ihe pnoiein. lacking its naiundly iissixriated 
intraceliular aiKi iran.smembranc sequences, into a Ixiculovi- 6ti 
rus to express the extntcellular domain of llie Neiiirokine- 
alpha protein, using a baculovinis leader and stantUird nicth- 
ixlsas described in Sununcrs et al.. A Manuu! of Mi'ihod:; fur 
Bticuhvints Vectors and Insert Cv!i CuUurc Pnyccditres. 
Icxas .-Xgricit! rural Bxperimental .Station 13iilleiin No. 1555 6.^ 
( 1 987). lliis expression vector contains the stmng polyhcdrin 
promoter of the Autographa caHjormru niiclear polyiKdnosis 



vims (.\cMNPV*) followed by the secretory signal peptide 
(leadcT) of tlK- biiculovirus gp67 pn>ietn and ciMivenient 
restriction sites such as Bam HI. Xba I and .^sp 718. llie 
polyadenyIalii>n site of the simian vints 40 (^*SV4(r) is used 
lorelficienf pi>lyadenylaljon. Vox e^Lsy selection of recombi- 
nant vims, the pbsmid contains the beta-gaJactosidase gene 
Imm F.. n>H under contn^l of a wcdk Drusophila promoter in 
the same orientation, followed by the polyadenylalion signal 
of the pi>ly hedrin gene. Hie inserted genes are llimked on both 
sides by vinil sequences for cell-niedialed hoiTiolt>gous 
nxronihimiion with wild-type viral DNA to generate viable 
virus thill expresses the cloned polynucleotide. 

Many other haculovirus vectors could be tiscd in place of 
the vector above, such as p.'\c373. pVr.94 1 and pAclM I . ;is 
one skilled in Ihe art would readily appreciate, as long as the 
construct pa>v ides appropriately located signals for transcrip- 
tion, translation, secretion nnd the like, including a sigjial 
peptide and an in- frame AUCi as required. Such vectors are 
described. \or instance, in lAickow el al.. Vlmlo^' 170:31-39 
(1989). 

fhe cUN.A sequence enctnling an N-lerminalty deleted 
lorm of the extracellular domain of the Neutrokine-alpha 
pn:»icin in the deposited clone, lacking Ihe AUG initiation 
ctulon. the uaturalK' iis.socialed inirttceiiular aiid Irjusinem- 
brane domain se^iueixes. and lunino acids Gln-73 thmugh 
1 .en-79 shown in HGS. l-\ and 1 U (SF-Q ID NO:2). is ampii- 
Hed using WM. oligonucle*>tide primers corresponding to the 
5' and 3' sequences of the gene, llie 5' primer has the sequtnice 
5^(i l<i <^<iA' ('(' ( ('(TcKiC ACiA (K'f CiCA (i(i(i ( -.3' 
(SR,) II) NO: 1 4) containing ihe nnderiined Barn 111 restric- 
iic»n ciixymc site folkwed by IX nuclcoiides of the sequence 
of the extracellular domain of the Neuirokine-alplia pmtein 
shown in PKiS. \.\ and IB. beginning with the indicated 
N-ierminus t»f the extntcellular domain of the protein, llie 3' 
primer has tlK- sequence 5'-G TCJ (iCi.VfC'C TIA i' f.'X C.^G 
C.'Ui rrr C\A VGC MX-V (SI-:Q id N0:I5) containing 
the underlineil Bam 1 11 restriction site followed by two stop 
ci»dons and IS nucleotides complenienlary lo tlie 3' coding 
sequence in flCi.S. l.A and IB. 

In certain other cmbixlimenis. coiisinicts designed to 
express the entire predicted cxtracelkilar domain of iheNeu- 
in>kine-alpha (i.e.. amino acid residues Gin- 73 tlirougji Lcu- 
2S5] are preterred. One of skill in the art would be able to use 
the p*tly nucleotide and polypeptide sequences provided as 
SI-:(; ID NO: I and SHQ ID NO:2. respectively, lo design 
polynuclevitide primers to genenite such a clone. 

In a limher prcfcircd embodiment, u p.\2GP expression 
construct encodes amino acid residues I *;u-l 1 2 tlm>ugh I.eu- 
285 ol the Neutrokine-alpha ptiiypeptide .sequence shown as 

si:qidno:2. 

In ani>ther preferred cmbtKliment. a p.\2Gl' expression 
construct enct>des amino acid residues Ser-7.S through Leu- 
2S5 of die Neulrokine-alpha polypeptide sequence shown as 

si-:g idno:2. 

IIk" amplified fragment is istilaied from a 1% agiinise gel 
using a ciunmercially avaibbie kit ("Cieneciean," BiO 101 
Inc.. La Jolla. Calif ). Hie fragment then is digested whh Bam 
I llandagain is piiriliedon a l%aganosegel. I'his fragnient is 
designatixl herein 1' 1 . 

lite plasm id is digested with the restriction enzymes Bam 
Ml and opiionidly. can be dephosphorybicd using calf intes- 
tinal pht>sphaiase, iis'mg routine prtx:edures known in the art. 
llie DN.\ is then isolated from a 1% agarose gel usiih^i a 
com nierci ally avaihnble kit ("( ieneclean" BIO 101 Inc.. I. a 
Jolla. Calif), litis vector DN.A is designated herein 'Vl". 

I ragnient PI and llie dephospborylaied plasmid V'l are 
ligated logether with T4 D\AA ligase. E. ro// 1 IB 1 01 or other 
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suitable coll hosis siicb as XI .-I H!ue (Siaiagcne Cloning 
Systems, I. a JoUn. CalilV; cells are inuisfomiecl with the liga- 
tion mixture ynd spread on culture plates. Bucleri:! arc iden- 
tilied lh:il conUiin I he plasintd with the human gene by di^est- 
ing UNA fmm individual colonies using Ham III and then 
aivily/jng the digestion pnxJuet by gel electrophoresis. I he 
sequence of the cloncxl fragment is ci>n firmed by DNA 
sequencing. Iliis plasmtd is designated hea^in p.A2(iP-Neu- 
ln»kine-alpha. 

I 'ive micmgrams of the phismid pA2( Tl*-Neiitn>kine-alpha 
is co-trans iccted with 1 .0 microgram of a commercially avail- 
able litK-arized baculovinis DNA ("HacuUiCiold^^ baculovi- 
rus DNA*\ Plwmiingen. San Diego, Calif), using tlie lipn- 
fectioii melhod described by feigner c» al.. /'rw. Natl. Acad. 
ScL USA 84: 741.-^-74I7 (J987). One fig of H;vculoGoM'" 
viriis DNA and 5 micrograms of the plasinid pA2Cil' Ncu- 
Lrokiiic-alpha are mixed in a sterile well of a microliter plate 
conlaiiiiog 50 micro lilere of seriim-free Grace's medium 
(l ife leehnologies Inc.. <iailhersburg. Md.). .M'lerwards. 10 
microliters I.ipofcctin pins 00 niicmliters CJntce's medium 
are adtled, mixed and incubated for 15 minutes at n>om tem- 
pcTature. Then the trans feci ion mixture is added drop- wise tt> 
SIV insect cells ( Al CC CRL 1 7 J I) seeded in a 35 mm tissue 
cullure plate with I ml (jr;ice*s nietlium wiilKuit sennu. Mie 
plate is then incubated for 5 hours at 27** C. i'he iransfeclion 
solution is then removed from the plate and 1 ml of Cimce's 
insect mcxiium supplemented with lO^'o fetal calf serum is 
added. CuUivalion is then continucxi al 27" (\ for lourdiiys. 

After li»ur days the supernatant is ail lee ted and a phique 
ussay is performed, as ileserihed by Sunimers and .Sniith, 
supni. An agarose gel with "Blue Cial" (Kite TechmOogies 
Inc.. Rt»ckvilic. Md.) is used to allow easy identitication and 
isolation of gal -expressing cUmes. which produce blue- 
stained plaques. (A detailed description of a "plaque assiiy" of 
this type can alsti be tound in the user's guide for insect cell 
culture and baculovirology distributed by Life leehnologies 
Inc.. Rtx;kviIIe. Md.. p;ige 9-10). .\lter appa»priale incuba- 
tion, blue suiined plaques are picked with the tip of a micropi- 
pcilor (e.g.. l-ppendorl"). I'he agar containing the recombinant 
viruses is then resuspendcd in a mica^ccnirifuge tube con- 
taining 200 microliters of (irace's medium and ihe suspen- 
sion containing the recombinant bacuiovinis is used to inlecl 
Siy cells seeded in 35 mm dishes. Four days later Ihe super- 
natants of these cnlmre dishes are harvested and then they are 
stonxl al 4" C- ilie recombiiiant vims is called V'-Neuirokinc- 
alpha. 

To verily the expression of the Ncuiroktnc-alplia gene StV 
ccHls are grown in Grace's medium supplemented with Mft^a 
heat-in;ictivated FHS. Ilie cells are infected with the recom- 
binant baculo virus V'-Neutr\>kine-alplia al a niuhiplicity of 
infection ("MOI") of about 2. if rtidiolabded proteins are 
desired. 6 luHirs later the medium is removed and i.s replaced 
with Sl-y(X) II medium minus methionine and cysteine (avail- 
able from Life Technologies Inc.. RtH:kville. Md.). After 42 
hours. 5 niicrocnrics of "'^S- methionine and 5 micR>curies 
'*-S-cysteinc (available from .\mersham ) are added. The cells 
arc further incubated for 1 6 hours and then are harvested by 
centrifugal ion. I lie proteins in the supcmalanl as well as the 
in tnicel Hilar pmteins are analyzed by SDS-P.-VCilv followed 
by autoradiography (if radiolabelc^J). 

Microscqucncing of the amino acid sequence oJ'thc mnino 
tcniiinus of piu-ified protein may be used to dctcTinine ihe 
amino terminal sequence of the extracellular domain of the 
protein and thus the cleavage point and length of tlie secretory 
signal peptide. 

In a specific expcrimcnial example, r«x>mbinanl Neti- 
iruki tie-alpha was purified from baculovirus infected SIV cell 



supcnialanls as folk>ws. "fhc insect cells were grown in 
LXCl:L40l mcxlium (JRll Scientific) with 1% (v/v) feial 
bovine scnini. Al 02 hours pwl- in fee lion, the harvesied 
supemalanl wms clarilied by cenlrifugiilion at IX.OOOxg fol- 
N lowed by 0.45 m depih filtraiion. A de-lipid rdtrrition step 
migln be also used to remove ihe lipid contaminants and in 
turn tc» improve initial capturing of the Neuirokine-alplia pnv 
iein. 

riK supemalanl was loaded on to a set of Poros ll.S-50/ 

tu l-JQ-50 in landeni intule. .\s aliernames. Toyope;irl QAh. 
Toyopearl Super Q ( fosohass). Q-Sepharose (Pliamiacb) 
and equivaknit resins might be used. Tliis step is used as a 
negative purilicalion sicp to renutve slmng anion binding 
conlaminanis. Ihe HS/IIQ How through material was 

I > adjusted to pi 1 7.5 with I M Tris-I KM pH N. diluted with equal 
volume of 50 niM 'Ins-IICl pi I 8. and loaded onto a poros 
Pl-20 or Pl-5() column. The PI column was washed first with 
4 column volumes of 75 mM stxlium chloride in 50 niM 
I ris-HCI at pi I 7.5. then elulcd using ^ to 5 colunui volnmc*s 

:(i ofa siepwi.se gradient of.^00 niM. 750 niM. 1 500 mM sodium 
chloride in 50 mM fris-ilC'I pll 7.5. Neuirokiue-alpki pm- 
lein appears as a 1 7 KD band on reduced SDS-PAGH and is 
prc^Mil in the 0.75 M to J.5M Sodium chloride frjctit)ns. 
I he PI fmelion wns further piirilletl thnnigh a Sephacryl 

L'.s SI 00 MR (Pliiirmacia) size exclusion column equilibrated 
with 0. 1 5 M s<idiuui chloride. 50 niM .si^dium iicelale al pll 6. 
Tile S200 fractions were nii.xeil with sodiiuii chloride lo a 
liiuil concentration ol"3 M and loaded onto a Toyopearl I lexyl 
65(K ' ( ftjsohu.ss) column. I he 1 lexyl colimin was eluled with 

ill a linear »iradient from ?> M to 0.05 M st M.liuni chloride in 50 
mM Sodium ;iceiate pll 6 in 5 lo 15 column volumes. Hie 
sixlium chloride gradient can al.Sii be replaced by ammonium 
sullaic gradient t>f I M to 0 M in 50 inM sodium acetate pi I 6 
in (he I lexyl chnimau>gn»phic step. I nictionscn^niaining puri- 

■J:^ Tied NeuiRikiiie-alpha as analy/cd thniugh SDS-P.^Cil3 were 
combinetl and dialv/«.'d ajiainsl a bulVer coniainiim 150 niM 
Sixlium chloride. 50 niM Sodium itcetale, pH 6. 

Hie final purified Neulaikine-alplia paucin expressed in a 
baculovirus system as explaincxi herein lias an N-ierminus 

ail scxjuence which begins with amino acid cicsiduc Ala-n4 of 
SP:Q II) NO:2. RIMJPL.C analysis shows a single peak of 
greatcT than ^5% purity. l-;ndoioxin level was below the dciec- 
tiitn limit in I ..'VI. assay. 

In another example, recombinant Neuirokine-alpha was 

4S purified from bacuiovinis infecieil Sl\) cell superniitanis con- 
taining 0.25% btivine serum as follows. 

The Sl\) supeniatimt was harvesied by centriliigation at 
iS.OOOxg. riie .supernalani was then treated with 10 mM 
calcium chloride in slightly alkaline conditions for 10-15 

.">u mimiics followed by centrifugal ion and then 0.22 micrx^meler 
depth li Ural ion. ITie resulling Sf-9 cell supernatant was tlien 
dilutcxi 2-litld and loaded on lo a Poros Pl-50 cohumi (a\-ail- 
able from Pli Miosy stems). Mie column wiis equilibniied with 
50 niM fris (pl I 7,4). i he PI -50 column was wushed with I 

.^5 rVof50mM Tris(pIl 7.4)and ihcnclmcd with 1 .5 M NirCI 
in 50 mM NaO.\c (pll -6) over ^ CW ITic Pi fraction was 
loadc\l on lo a Sepliacr>'l S200 coliuun equilibrated with 50 
mM Na().\c (pH^6), 1 25 mM Na( 1. Hie S2(M) fraction was 
mixcxi with .sails to liniil concent ralkms of 0.7 M nnimonium 

&n sulfaic and 0.6 M NaCJ and Uiadcd on to a foyopearl Hexyl 
650(' column (available frntn 'ft>so Haas) that had been 
equilibrated in a buffer containing 0.6 M NaCk 0.7 M anuiio- 
nium sidlaie in 50 mM NaO.\c (pi I- 6). I'he column vvas then 
washetl with 2 CV of tJie Simie buller. Recombinant Neu- 

65 trokine -alpha was then eluled stepwise with 3 CV of 50 mM 
NaO.Ac (p[ 1-6) folliTwt^d by 2 ("V of 20% ethaool wxish. I he 
fccoiiibinimt Neutmkine-alpha prole in was then eluled al ihe 
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tfud ol ihe ainnioniuni suHnle (0.."^ to 0 M stilOgnKJienl. llie 
appruprialc frjclRins were ptiolcd and dialy/ed agaijvst a 
bufl'cr coninining 50 mM NaOAc (pi I' 6). and Uieii passed 
ihnuigti a l*un>s 50 HQ ctilitmn. Ihe HQ llow-lhmu^h was 
dihncd lo^ nis and loaded on to a Toyopearl Di£AD 650M 
column and then eliiled wiih 25 niM NaCilrale. 125 mM 
NaCl. 

in nnother example, recombinant Neiilmkine-alpha was 
expressed and purified using n b;icuIoviral vcctitr system in 
Sr+ insect cells. 

Fir^t. a polynucleotide ctKoding amino acid residues Scr- 
7S thmuiJi I eii-285 of the NeuirnkiiK'-alpha polypeptide 
sequence slwwn in IMCiS. I A and IB (wliich is exactly iden- 
tical It) ainiiut acid residues Ser-7K ihmugh i .eu-2S5 of the 
Neiilmkine-alplia polypeptide sequence shown as SHQ ID 
NO: 2) was siibcloned inlo the baculovirus transfer construct 
l*SCr to ^leneraie a baculovirus expression plasm id. The 
pA2GP t rails Icr vector, derived Irom pV 1,941. contains the 
gp67 signal peptide, a mt>dilicd multiple cloi^uig site, anil the 
lac / gene clnned downstream of the Dntsnphila heat -shock 
pRunoter lor selection ol'blue plaquc*s. Using the sequence nf 
Neuin)kine-alplia (SP.Q ID NO: 2) and the sequaice ol" the 
p.'\2Gl* vector, a cloning strategy was designed Tor seam- 
lessly liising the I'SC signal peptide coding sequence to the 
Netiln>kine-alph:) coding sequence at Ala - 1 .'^4 (SI'-Q I D NO: 2 ?5 
atxi I 'ltiS. I A and I U) and inscning it into a 1*SC baculovirus 
transfer plasmid. llic strategy- involved the use ol a two-stage 
polymerase chain reaction (PCK) procedure. I'irst. primers 
were designed lor a m pi i lying the Neuln>kine-alpha 
.scxjuences. The .5' primer ainsisicd ot the sequence encixiing 
.\Ja-l.U and lollowing residues (S'-OCi'I' VXK' C'Cil 'V\V 

OVA ccic cicic CG r iCA GCKi rcc-\GA.'Uf-3': si-:q id 

N(J:.^1 ). preceded by the sequence encoding the i*SC' signal 
peptide ( -lerminus. I'he .V primer TG O IT (.'Citi CCC" 

AAG c;iA (X'A.\G("rrc; w\c crvMW rri rrrriA 

( i.'Vr C-y : S1:Q id N():.'^2) consisted of the reverse comple- 
ment of the pA2CiP vecuir sequence immediately d;>wn- 
strciim Ironi the Nculrokiiie-alplui coding sequciice, prece^led 
by a Kpn 1 restriction endonnclease site and a spacer sequence 
(for iiKrcascil cuning en)cienc7 by Kpn I). I?(*R was per- 
formed with the p.A2CjI' containing Neulrokinc-alpha plas- 
mid ten^plateand primers O- IKS7 and O- 1 888. and the result- 
ing PCK priKlucl was puriiied using slandanJ techniques. 

An .'Mlditional K'R reaction was perlbmied using the I'SC 
biicukwinis ininsfcr plasmid pMGSI2 as a template. The 4.s 
pM(iSI 2 plasmid consists of the AcNPV JCcoKJ "1" fragineni 
inserted into pUC8. with the pi>]yhedrin coding sequences 
after the .\1'G start codon replaced with the l*S(7 signal pep- 
tide and a polyiinker site. 'fhe IH'R reiiclion u.scd pM(iSI2as 
a lemplate. a 5' primer (5^-(''I'Ci (i fA Ci'lT C\~V CCKj AG T 
GTG-.V; S1:q id N0:33) which annealcxl in AcNI»VOKI'6().^ 
upstream of the unique NgoM IV and FcoR V sites, iuid a y 
primer (S'-CGC' (i'lT ACJA AAC (KiC CiAC < -.V: SKQ ID 
NO:.^4) which annealed to the 3' end of ihe sequence enctKl- 
ing the PSC sigml peptide. >5 

To generate a PTR prtnlucl in which the PSC" signal peptide 
w;is seamlessly fused to thcA!a-I34 of the Neiitrokine-alpha 
LxuJing sequence, the IK'R pn>due1 was combined with Ihe 
PSC signal peptide-polyhedri]\ upstream legkm PC'R prxxluct 
and subjccicxJ to aii additional round of PCR, Because the 3' 6«i 
end of the P.SC signal peptide K'R pnxlucl (pMGS 1 2/0-959/ 
0-l()44j overlapped the 5' end of the Neiilrokjne-alpha K'R 
pniducl prepared w iih primers O- 1 887/0-1 R88. the two K'R 
prodticts were combined and overlap-extended by ITR using 
primcTs 0-959 and O- 1888. 

line resulting overlap -extended E*CR prudiict containing 
the I'SC signal peptide fused lt> the Nculrokine-alplKi 
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sequence subsequently was inserted into b;»culovin.is inuisfer 
plasiiiid pMCiS12. The IX 'K pmdirct was digested with 
NgoM IV' aiKl Kpn I. and the ihignient was puritic^d ajid 
lig;Ued into NgoM !V-Kpn l-cut pMCJSl 2. .Vftcr Iransfomia- 
^ lion of competent l\, mii DH.^alpha cells with the lig;ition 
mix.coK)nic*s were picked and pl.ismid f)N,A mini-preps were 
prepared. Sever.il positive clones fn>m each ligation were 
ideniilied by restriction digestion analysis of the phismid 
DNA. and three eUmes (p.\e( yf/^y. pAe( '>671. and 
p.Ac^'%72) were selected for kirge scale plasmid puriltca- 
tion. Tlie resulting plasmid DN.A was subjected to f)N.A 
sequence anfitysis to cv>nlimi and sequence the Neuln^kine- 
alplvi insert. 

15 I he follou ing steps describe tlie recovery and purilicaliun 
prxK'css ol* recombinant Ncutrokine-alpha tH>m Sf+insccl 
cells. Unless stateil olherwise. the pntcess is coixlucted at 

Recovery 

Step 1 , CaCU Treatment 

Sl+ccll supernatant was harvested by centrifug;iiion ai 
8.000xg. Recovery- buiVer-l (JM CaC l^) was addc-d to the 
supernatant so tliat the liii:il conceniralion of C'aCI, was IQ 
mM. ( In a further preferred cmbotlimcni. I M /nCf , is used in 
place of 1 M C aCl . ) riic pi J i.»f the solution was adjusted to 
7.7± with Recove'iy buirer-2 (IM Tris pll 8 (2:0.2)). I he 
solution was incubated litr 1 5 minutes ami ihcn centrifugcd at 
8,(J(X)xg. 

Purilicatii>n 

.Step 1 . < hnimatography tm I'orns 1*1-5(1 ( otunut 

Sf+cell su]H,Tnaianl was loadevi tui to a Pitros Pl-50ailunm 
(PJ*v liio.sysiem). I he eohiinii was equilihitiled in PI-1 biilTer 
(50mM tris. .SOmMNaCLpH 7.4 (r(».2)). nx-PI-50column 
was washed with 1-2 (A' of Pl-I buHerand then elmed with 
PI-2 bulTer (50 mM Na ( ilnite pi I 6 (2:<).2» over 3 ( \' linear 
gradient. Ihe elulion was monitored by ultraviolet (UV) 
absiirbanee at 2 SO lun. I'raclions vvere collected across the 
4, J eluaie pc^ak and analyzed by SD.S page. .Appmpriale fncl it>ns 
were ptxiled. 

Step 2. Ghromaiography on Toyopearl I lexyl Cy$i)C Gcilumn 

file PI pool wiis ntixL*d with .-ialts to liiuil coixieni rat ions tif 
0.7M (NIU).S()^ and loadcii on to a ibyopearl liexyl 65(K' 
ffoso Ihuis) colunm equilibrated in lll('-l bulTer (50 mM 
NaQAc. or.M NaCI. 0.7M (Nllj).i;0^ pll 6 (±0.2)). Hie 
column was then washed with 2 C\ of HIC- 1 buffer. Suhsc- 
qiteiilly. recombiuiuit Neutrokine-aipha was then el uled step- 
wise with 3-5 C'V of llir-2 hull'er (50 mM NaO.Ac pH r>.0 
^" (±0.2)) followed by a 2 C\ 20% eihauijl wash. The elutiun 
was monitored by UV absorbance at 280 iini and conductiv- 
ity. Fractions were collected across the eluate peak and ana- 
lyved by SDS-P.AGK. I he appmpriate Iraclions were then 
pooled. 

Step 3. ChromaUigitiphy on .SP Sepliaris:e I 'l ' 

I'he I lexyl fraction was dialy/ed and adjusted to pll 4.5 
with SP-1 bull'er (50 mVl sinlium acetate pH 4.5 (±0.2)), 
diluted 10 4 ms and loaded thn>ugh a ,SP seplianise (cation 
exchanger. Phannacia) column cquilibmicd with SP-I bulTer 
(50 niM sodium acetate pll 4.5 (±0.2)). Recombinant Neu- 
lrokinc-alpha protein was then eluted fmm the SP column 
with SP-2 bulTer (50 mM sodium acetate pi 1 5.5 {±0.2))at pl l 
5.5. The elulion w;is then monilt>red hy ultraviolet (IFV') 
65 absorbance at 280 tun. FnK;tions were collected across the 
ehiatc peak aiid analyzed by SDS page. .Appropriate fractions 
wea* pixiled. 
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Step 4- Dialysis orRccombiiianl NeiilA^kinc-alphy 

I he SP Ihtclions were placed inio u kd cululV ineni- 
bnme device and then diiily/xxJ or d infill orod inio Din lysis 
iJuirer ( 10 mM sodium ciiniic. 1 40 niM s^xJiuni chloride pi I 
6 (rO.2)) oveniigliK 
Step 5. l-illni(ioii nitd Till 

llie protein ctMieeiilralion ol die i\n:tiiiihinjnl Nettirokiitt:- 
alphii solulion Ihiiii Siep 6 was delcniiiiictl hy bieinchoninic 
:icid (IK" A) pa'klein ussiiy. Rcci^nibtnanl Nculmkiiic-alphn 
romudalion was adjusted lo the Jiiud pA>ieiji con cenlni lion 
with theappmpriate hulVerxuid lillercd under contnillcd con- 
dilioiis. Hie lihmie (biitk siihslaiteej was stored in suilable 
slerili/.ed conuiincrs below -20" i\ 

In n spccilic ombodinieni. Ncuirokinc-alpha protein oftlic 
invention produced as de^icribed inlVa was adjusted to a final 1 > 
pn)tein concent ration ol 1 t^» 5 ing/ml and hnlVcred in 10 niM 
sodiinii citrate. 140 mM sodium chloride, pi I 6.0±(O.4) and 
stored al or below -20^ (". in Type I jiUlss vials, 

l^urinu cIin.>nialography mns, the processes a rv monitored 
by UV abstirbance al 2S() nin. When applicable, in-pmcess 
clirojnaloiinipiiv intemiediales are tested Tor ctindnctivily. 
pil, and monitored by SUS and/or Rl'-I IIM .('. 

C\d limns and purification equipment are cleaned and sani- 
tized with 0,2 or 0.5 M NaOl I followed by deionized wnter 
and then 0, 1 or 0.5 M acetic acid, llie colunui and puril'tcalion 2? 
equipment are rinscxl w ith dcioni/ed water and. irneccssary. 
sin red in the appmpriato .^loraiie sohilion. l*ri*>r lo use. the 
etpiipuKni is equilihraieil with appropriate bnlTerv (as 
described herein or as is well kmnvn in the art). 

hi a funhcr prcrera*d cnibo<liinem. IM /nCU is useti in >" 
place id ! M( a( I in Step I t)l die Rect>vcr>" section described 
aK>vo. Also, in this einhodimeni.a oinibination ol /nC I , and 
CaC'l-, may be used. Many combinations ol O. 1 M /nCl, and 
O.'J M C 'aC~L, may be used in ihc Recoven-' pn.K'ess(.>l recom- 
binant Neulnikiiie-alpIuipaMcin such as. Tor example, bul ni)l 
limiled ii>. a combinaliiHi ol (>. I M /.u<. 'U and 0.0 M ( aC M,, 
0,2 M /n{ \ . and 0.8 M ( 'U. 0.^ M /nCl, and 0.7 M ( \\i 
0.4 M /nCK and 0,6 M CuCl]. 0.5 M '/M 'U nnd 0.5 M ( iin~, 
0.6 M /mC]] and 0.4 M ( 'a( I*. (».7 M /.ni U and 03 M Cad ^ 
O.K M /.n( \ and 0.2 M Ca( l], 0.9 M /n< U and 0. 1 M CaCU. 
and others. However, the preseinre til I vDT.A will inhibit the 
rectwerv' pnKxss. MorL-over. the presence of /iK.'l2 and/or 
rafl-, in Reciwer>' HullVr-l will induce the foniiation of 
larger amounis ol highet molecular weight (or molecular 
mass) Ncutrokinc -alpha niuliimcrs, •i.'^ 

I \x am pie ^ 
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A typical inainm:di;ui expression vector contains ilie pn>- 
imtler element. whiLh inediaies the initiation ol iranscriptitMi 
ol'mRN-A. the protein ctKlina sequence, antl siyiiuils required 
for the termination of transcription and polyadcnylation of >> 
llie Inmscripl. .Additional elemenls include cnhiincers. Ko/ak 
sequences and intervening sequences Oniiked by donor and 
iicvepl or sites for RN.A splicing. I lighly ellicic^nt transcription 
can be achie\'ed with the cnrly and late promoter; from SV40. 
the long terminal repeats (I.TRs) lh>m RcC no viruses, e.g... 6n 
RSV' IITI ,V'l. I II\'I and the early pn^moicr of ihe c>t omega - 
lovirus (C^MV). I lowever. cellular elements can also be used 
(e.g.,. the human aclin pnnnoler). Suitable expression veclors 
for use in pniclicing tlic present invention include, tor 
example, vectors such as pSV'l.. and pMSG f Pharmacia, Upp- 65 
sahL Sweden). pl^Vcal (Al CC 37(52). pSV2dhtr (.\TCC 
37146)and pBCI 2MI (ATCC 67 109). Mammalian host ceils 



thai could be ust.'d include, human IIeF,xi. 29.^. i 19 and Jurkai 
cells, imuise Nl 1 131 3 and C 1 27 cells, t *os I . C *os 7 and ( 'V 1 . 
qiKiil QXM-3 cells, mouse I, cells, (Miincsc himisier o\'ar>' 
(CI 10) cells Ci lO-K I . NSO and I IHK 293 cells. 

.Altcniairvely. the gene can be expressed in stable cell Iinc*s 
that contain the gene integrated inti> a chfximosome. The 
civtnmsfectitHi with a selcvtable marker such as dhfr, gpt. 
neomycin, hygromycin allows the ideniilic:iti(tn and isolation 
of the trans fee ted cells. 

Hie trans lecied gene can also be amplilied lo express large 
anKxmts of the encoded protein. The Dnr-*R (dihydrofolaie 
reditcUise) marker is useful to develop cell lines that ainy 
.s'cveral hundred or even sex'cTuJ ihou.sand ct>pies of the gene of 
interest, .\mnher useful selection markc*r is the en/yme 
glutamine synthase (tiS) {Murphy et al.. BitH htrm J. 227:277- 
279 (1991); liebhington et al., ho/l'achnoht^^v 10:169-175 
(1 992)). Using these markere. the maiiunalian cells are grow n 
in selective mcxliui^i ond the cells with the liiglicst resistance 
are selected. These cell lines cxmiain the amp lifted gene(s) 
integrated into n chromosome. Chinese hamster ovary (CI lO) 
and NSO cells are often used for the producUm ol priiieins. 

'Die cxpresTiion vectors pCI and pC4 con tain the .sin>ng 
pn)moier (f.TR) of the Rous Sarcoma Virus (Cullcn et ai.. 
Molecular and Cellular biology, 43K-447 (March. I9R5)) 
plus a fragment of the CMV-enlmncer (Bosluirl el al.. Cell 
41:521-530 (1985)). Multiple cloning sites, e.g.. with the 
restriction enz\'me cleavage sites I iam i Il.Xba I and .Vsp 71S. 
facitilale the cloninu of Ihe jienc of intcresi. The vectors 
contain in ;uldition the .V iiUron. the polyadenylalion and 
terminal it in signal of Ihe rat preprttin.su I in gene. 

r-Aample 3(a) 
Cloning and I'.xpressit>n in COS Cells 

"llie exprcssitin plasm id. pNeulrokinc-alphii-l \.\. is made 
by cloning a portion tif the deposited cDNA enaidi ng the 
extracellular domain oJ'the protein intc» the expression vector 
pcDN.AJ//\jnp or pcDN.-Mll (which can be obiainetl from 
Invitmgen. Inc.), fo pnxlucca soluble, secreted fomi of the 
poK-peptide, the extracellular domain is fused to iIk secretor>' 
leader sequence of the human II .-6 gene. 

f he expression vectv>rpcDN.A I/amp contains: (1 )ani'. coli 
origin of replication effective lor propagation in A". ruU and 
other prokaryotic cells: (2) an ampicillin resistance geix: for 
selection of plasn^id-conlaining prokar>'otic cells: (3) an 
SV'40 origin of replication for propagation in euk:iryolic 
cells: (4 ) a CMV prc»nioter. a polylinker. an SV40 ijnnm: (5) 
several anions enuiding a hemaggluiinin fmgmenl (i.e., an 
"H.A" tag to facilitate purification) followed by a temiiiiation 
codon and polyadcnylation signal arranged so that a cDN.'V 
can be conveniently placed under expression control of the 
('MV promoitir anti tiperably linked to the ,SV40 inirx^m and 
the polyadenylation signal by means of rc*striction sites in the 
polylinker. llie \ \A lag correspiMids lo an epitope derived 
from the inOiienza hemagglutinin protein described by Wil- 
son et ai.. f .V//37: 767 ( 1 9R4).'fhe fusion of the f lA lag to the 
largel protein allows ea.sy delcvlion and recovery t)f the 
rcconibinani prwiein with an antibody tlvii recognizes ihe H.*\ 
epitope. pcDN-\lli conlains, in addition, tlie selectable woo- 
mycin marker. 

A DN.^ fragincnl eiicotling the extuicel In lar domain oi the 
Neutaikine-alpha polypeptide is cloned iiito the polylinker 
region of the vector so that recombinani pnoiein expression is 
directed by the CMV promoter llic plasmid constniction 
strategy is ;is follows, 'llie Neutrokine -alpha cDN.A Of the 
deposited cK>ne is amplified using primers that contain con- 
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venitrol reslriclit)n siics. niitch as dc^«:ribod above lor con- 
stniciion ofvcxlors for expression orNcutrokinc-alphj in/;'. 
co/i. Suilabic primers include I he I'ollouing. whicli iire used in 
this example. Tlie 5' primer, amiaining the underlined Bam 
I II site, a Koziik setjiicnce. an AUCi start c(idi>n. a sequence 
encoding the seerelt)r>* leader peptide from the human II. -6 
jicne, and 1 8 nitclet)tides of Ihe 5' u)ding rejiion of the exlni- 
ccilular domain of Neiitmkiixr-alpha pnMciiL has the follow- 
ing sequence: S'-CK X i CKi A TC ViiCC M X ' Al Ci AM ' '1( C 
if C TCC ACA ACiC C iCT TVC CiCi'f CX V\ UT 1 CiCX^ \TC 
TCC CTG < i^Ki t 'IXi ( TC CTCi Ci IXi I'l U ( X "I ti( T (i(X* 

rrc cxTCK'(.' cx*a u ito r( i a( ;a i aj\ ( i< i( i ( i a( ' c ' ixi 

CiC C .ACKT-.r (SCO NO: 16). The .V primer eoniaininii the 
underlined l^im 11! restriction site and IK of nucleoiides 
com piemen la ry to the 3' coding scquejice immediately before 
the stop et>di>n. h;i.s (he following sequciKc: S'-CilXi 
GOATCCllACAC; (\\(i JTf ( AA 'KiC A(X'-y (Sl-X; ID 
NO: 17). 



grvuving ihe cells in a selective medium (alpha mtmts MliM. 
I .ife rechni>IoeLjcs) supplemented with the chemolherapeutie 
agent methotrexate. I Tie ampUficiitioD of the OMFR gerxrs in 
cells resi.stant to melhiilrexate (M I X) has been well docu- 
^ nienicd (see. e.g.. .Mt. I". W., Kellems. R. M„ Bert i no. J. K.. 
and Schimke. R. T, J 978, 1 Bio/. Chem. 253:1357-1370. 
1 ianilin. J. L. and Ma, C. 1 990. Biochem. er Biophvs. Acta, 
1097:107-143. Page. M. J. and Sydenham. M. A. 199]. Biu- 
Wrhnoh^f}' 9:64-68). Cells grown in increasing concent rtj- 
iii tioiis of M I X develop resisl.mce to the dnig by overprtKluc- 
ing llie tapjiel enzv'mc, DHFR, as a result of ampJification of 
the IM II'R gene. If a second gene is linked to the DHI'R gene, 
it is ustwIK* co-amp li tied and ^)ver-exp^es^k.^J. It is known in 
ihe art Ikil this appr^iach may be used to deve)i>p cell lines 
1^ carr>'ing more ikui 1.000 copies of the amplified gene(s)- 
S ub. sequent I y. when the methotrexate is withdrawn, cell lines 
an: obtained which c<inlain the amplified gene integrated into 
one or more eliromosojnc(s) of llie host cell. 

Plasmid p('4 cxinlains for exprts.sing tl»e gene of interest 



The K'R amplified ON A fragment and the vector. pcO- 
N,M/.\mp. arc digested wjih I Jam I II and then ligated. I he -** the strung pamuiter of tl>c long tcnniiuil repeat (I .TR) oflhc 

ligation mixture is Iransfomied iaiti A. roli strain SUR!- Roiise Sarcoma Vinis(C\illen,ctol..A/c>/tYv//rtr ant/ CW/wAir 

(available from Slraiageiie (Moning .Systems. 1 10*)'J North Binlr/fr\; March 1985:433-447) plus a Ihigmeni isolated fnmi 

forrcy Pines Road, l a Jolla, Calif 92037), and ilie trans- the c*nh;mcer of the immediate ei'irly jiene of hunu«» cyiomc- 

formed culture ts plated on ampicilliu media plates which gabvinis (CMV) (lioshart el al.. C.V// 41:521-530 (l^^85))- 
then are incubated to allow ^rnwtli ol ampicillln resistant -> l^>wnstrcam of the promoter iire the following single rest ric- 

colonies. Plasm id UNA is isolaleii from resisiaiii colonies and lion en/.yme cleavage sites That allow the integration of the 

examined by restriction nnnlj'sis or other means: fur the pres- genes: IJamHI. .Xba I. nnd.Asp71S. liehind these cloning sites 

cncc of the Ihigmeni encoding the Neutrokine-alplui extra- the plasmid contiiins the 3' intron ajid polyadenylatit)n site nf 

cellular domain. the nil prepnitnsiilin gene. Other hiuh elliciency promoters 

l-or expression of rcxombinani Neutmkine-alpha. ( "OS canalsti be u.seti for the expression, e.g.. the human beta-actin 

cells are trans fecteil with :in expression vector, as described prtimoter. the S\'40 early *)r late promoicrs or The long termi- 



above. using I^HAH-Dl^X I R.\N. as describul. for instance, 
in Sambrook ei al.. Mnlcrulur < hinhi^: a i.ah/ratorv 
MatitiuL (old Spring I .abor:nor>' Press. ( old .Spring I Iai1x)r. 
N.Y. ( 1 9S9). Cells are incubated under conditions for expres- 
sion of Neuirokine-alpha by tlie vector. 

Hxpression ol ihe Ncutrokine-alphi-H.A fusion protein is 
detected by radiolabeling and immunoprecipilation. using 
methods describetl in. for example I lariovv et a I.. AnfibntlU's: 



nal repeals from other retroviruses, e.g.. IlIV" :uid irn.V'I. 
Clontech's rel-CJlVand fel-On jicue expression systems and 
similar .systems can be used to express the Neulmkine-alpha 
in :i regulated way in miunmalian cells (Ciosson. M.. <fC: 
iUijard. 11. 1992. /W AW. AcaJ. Set. ( 'SA 89: 5547-5551)- 
l*or the polyadenylation of tiie mRN.A oilier signals, e.g.. fn>m 
the human grxiwlh hormone or globin genes can be used as 
well. Stable cell lines carrying a gene of interest integraied 



.4 Laht^ra/on' Mtinual. 2nd lid.: Cold Spring 1 larbor I .ahoni- *»" into the clirouKisomcs can als<i be selected upon co-trrmsfL-c- 



lory Press, ( "old Spring Harb<ir. N.Y. ( 1 9KK). fo this end. two 
days after tnmsfeclion. the cells are labeled by iix'ubation in 
media a)niainii>g **^S<ysieine for X lyinrs. The cells aixl the 
media are ctillecled, and the cells are washed and the lysed 
with detergem-coniaining RIKA bulTer 150 mM MaCI. 1% 
NP-4t). 0, 1%SI)S. 1% NP-40, 0.5% I X)C. 50 mM I RI.S. pi I 
7,5, a.s described by Wilson ei al. cited above. Pnueins are 
precipitated frtnn the cell lysaic and from I lie culture media 
using an IlA-specific monoclonal antibixly. ITie precipitated 
pn>teins then are analy/c*d by Sl>S-P.'\(iL and autoradiogra- 
phy. .Anexpressiiin priKlucI of Ihe expected size is seen in the 
cell lysatc, which is not seen in negiitive controls. 

Kx;nnplc 3(b) 

Crioning and F-xpression in CI 10 (~ells 

Ilie vLx.*lor pC4 is used f4»r the exprx.-ssion of Neuirokine- 
alplia pix>tein. Plasmid pC4 is a derivinive oJ' the pb.smid 



lion with a selectable marker such as gpl, Ci418 or hygmmy- 
cin. It is advunuigci>us to use nuire than one selectable iruirker 
in llie beginning, e.g.. (i4IS phis methotrexate. 

Ilie plasmid pC4 is digested with the restriction enyymes 
Bam I II and then deplx^sphorylated using calf intestinal pln^s- 
phates by procedures known in ilie art. ilie vector is then 
isolated fmni a 1% agarose gel. 

The \yHA sequence encoding the extracellular dojnain of 
the Neuirokine-ulpiui protein is amplified using 1*CR tiligo- 
■>\> nucleotide primers corresponding to the 5' and 3' sequences t>f 
the gene. The 5' primer, ctintaining the underlined Dam 1 1] 
site, a Koziik sequence, aji .MKi start aid on. a sequence 
encoding the .secnMi»r\' Ie:»der pept ide fmm the human 11,-6 
gene, and I S micleolides of the -S' aiding region of the extni- 
cellular domain of Neuirokine-alpha paitein. has the follow- 
ing sequence: 5'-GCG GO A KX XiCX'ACX A'lCi A.AC TCC 

Ti c rcc .xcA .•\( ic cicc TTC (TiTTTrA cm GCC ITt • 
i( ('cixi(i(i(i(T(;(rrcc'ixi(n(; ri<;(X'r(K"i (i(X' 

IT C CCX CiC( ' ( XA GTi- GTG AG A C A A ( i( i( I G.AC CTG 
pSV2-dhfr {.Al CX: .Accession No. ,37146). To prx>dnce a 6ii (J(X-.AGC-3'(SnQ ID NO: 16). fhe .3' primer, containing the 



soluble. sc*crctcd form of the Neutrokine-alpha ptilypcplide. 
the portion of the deposited cDN.A ena>ding the extracellular 
domain is hised to Oie secretory leader sequence of the human 
lL-6 gene. Tlie vector plasmid contains the mouse DIIF-'R 
gene undcT a>nlrol of the SV40 early promoter. Chinese 65 
hamster ovar>'- or other cells lacking dihydrnfolale activity 
that are trans fee ted with tliese pla.sniids can be selected bv 



underlined I3ai« IIJ and 18 of nucleotides complementary to 
the 3' coding sequence immediately before the stop codon. 
liLis the following sequence: S'-Ci lG GCiATCC ITA CAG 
C.A(i HTCAA IGC ACC-3' (SliQ ID NO: 1 7). 

lite amplified fragment is digested with the cndonuclease 
liam 111 and then piuilied agiiin on a 1% agarose gel. Ihe 
isolated fragment and the dcpliosphorylaied vector are then 
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ligatcdwithT4nNA ligasc. /T. rr*//HR 101 orXT.-l Rhic evils 
(hen trimyfonncd imd baclL*riu ;irc i den li Tied ihui cunluin 
the fnij^nicnl inserted tnlo phtsmid pC'4 iisinii. for ins!;uice. 
resiriciion enz>'me analysis. 

Chinese hainsier ovary cells lacking an active 01 1 PR gene 
arc used for trans feciion. I"ivc ug of the expression phtsmid 
p('4 is coininsfected with 0.5 jigot lhe plasmid pSX'neti irsin^ 
liporcclin (l-eigner el al.. supra). Ilie plasmid pS\'2-net> con- 
tains a d<iniiiiant selectable marker, the neo gene Iroin i n5 
encoding an en/yme tliai confers resistance to a gntiip of 
antibiotics including 041 S. The cells are seeded in alplui 
minus MMM supplemenled wiih I nig/nil (i4 1 8. Alter 2 days, 
the cells are lr\'psini/ed and .needed in hyhridoiiiii cloning 
plales (Greiner, Germany) in alplw minus MKM supple- 
inenleduilh 10. 25, or 50iig/nil of nietotlirexale phis I nig/ml 
G4)K. After ahoui 10-14 days single clones are irypsinized 
aixJ then seeded in 6-well petri dishes or 10 ml llasks using 
diflerenl concentrations of met hoi rexa to (50 nM. UX> nM. 
200 nM. 400 nM, 8a) nM). Clnnes growing at the highest 
concentrations of methotrexate arc then iransfernxi to new 
6-wel! plales containing even higher con cent rat ici as of nielh- 
oirexaie (I ^lM. 2 |iM. 5 jlM, 10 pM. 20 jiM). The same 
procedure is repeated until clones arc obtained wliieh grou ai 
a concemnttion ol J 00-200 uM. fixpression of the desired 
gene pn^diicl is analy/ed. for instance, by SIJS4*.\GI{ and 
Western blot or by reversed pha.se I II*I,(' aiwlysis. 

A I Iciisl six Neulrokine-alpha ex press itm conslnicls have 
been genenited by the invenl<irs herein lo lacilitjiie ttu,^ pni- 
diictton of Ncutrokinc-alpha and/or Naitrokine-alphaSX 
ptily peptides of several sizes and in several sy>ien)s. I he 
expression eonsiaicts are as liilkivvs: (I ) pNa..\71-l .2S5 (ex- 
presses amino acid residues .\la-7! ihnnigJi l.en-2<S5}. (2) 
pNa..-\Sl-I 2S5 (expresses amino acid a'sidvies Ala-KI 
llirongh I .eu-2S5). (3 J pNa.I.I 1 2-1 .2X5 (expresses am in* i :ccid 
residues I. en- 1 1 2 through i .eLi-2X5).(4)pNa,.M.'\4-l 2X5 [ex- 
presses amino acid residues .Ala- 134 tlirougli l.eu-2S5). (5) 
pN a. 1. 147-1-285 (expresses amino acid residites I, en- 1 47 
ilirongh Lcii-285), and (6) pNa.G 16 1 -1 .2X5 (expresses imiino 
acid residues (jly-l6I through I.eu-2K5). 

In preferred emhodimenls. I lie expressiiui uinsiniets are 
used to express various Neutmkine-aiplia mule ins frxini bac- 
terial, baculoviral. and mannnalian .sysiejus. 

In certain additional preferred embodiments, the e^in- 
structs express a Neinn^kine-alpha polypeptide fragi^ent 
fused at the N- and/or C-lerniinus lo;i lielem logons pt)!ypep- 
lide. e.g.. the signed peptide ih^in hnnian JL-6. ihe signed 
peptide from (^K-bcia8 (amino acids -21 to -I of the C"K- 
betaX .sequence disclosed in published PCT applicatioji 1*C|V 
US95/09058). or the human lg<.i I'c region. Other sequences 
could be used whieh are kiu>wii those of skill in the an. 

l-^xample 4 

Tissue Distribution of Nculrokinc-Alpha mRNA 

I Expression 

Northern blot analysis is carried out (o exiiniine Neu- 
trokine-alphn gene expression in human tissues, using meth- 
ods described by. among others;. Sanibrook et al., eiied above. 
A cDNA probe containing the entire nucleotide sequence of 
the Neutrtikine-alplia protein (SliQ ID NO:l ) is labeled wiih 
using tlie Rediprime"™ DN.A labeling system (.Ainershani 
I Jfe Science), according lo mamifactiirtr's instructions. After 
labeling, the probe is piirilied using a CI I ROMA SPIN- 100' « 
column (Clonicch Laboraiories. Inc.), according lo manufac- 
turer's protocol number KC 1200-1. Ihe purilied labeled 



It 



pA>be is then u.scd to examine various human tissues for 
Neuimkine- alpha and/or Neiiinikine-alpha mRN.A. 

Multiple Ussue Northern (M'I'N) blots containing various 
human tissues (M) or human immune sj-stem tissues (IM) are 
^ obtained IVoni Glonlech and are examined with the labeled 
probe using llxpressl lyb""^ hybridi/iilion soUilion (Cloniech) 
according lomamilhcina'r's protiKtil number PT 1 190-1 .Fol- 
lowing hybrid i/atitMi and washing, the blots are moiuiied and 
exposed lo film al -7t)" ( ". ovcmijihl, and lilms devektped 
according to standard pnx:edures. 

lo determiiK' the pairem i>i Neulrokinc-nlpho and^'or Neu- 
lrokine-alpha expression a panel of tiiulliplc tissue Northern 
bU>ls wLTe pri)hed. I his revealed predomiruml expression of 
single 2.r> kb mRN.\ in peripheral bloixl leukixyies. spleen, 
lymph node and bt»jie marrow; and delectable expression iji 
placenta, heart, lunu. fetal liver, thymus and pancreas. Analy- 
sis of u pimel tif eell lines demonstrated high expression of 
Neumikine-alpha ajid/or Neuirxikine-alplia in HI. 60 cells. 
2:, detectable expression in K562, but no expression iji Raji, 
lleLa. or MOLr-4 cells. f)veraH it appears that Nenimkine- 
alpha and/'or Neitlrukine- alpha mRNA expression is enriched 
in the immune system. 

;^ Ifxample 5 

Geiie l herapy Usuig lindogenous Neum>kine-.Mpha 

( iene 

Another melhcnl of gene Mienipy according to the present 
invention invidvcsopenibly associating the endtigaKHis Neu- 
trvikine-alpha sequence with a promoter via homologous 
recoinbiiiatiini as described, for example, in U.S. Pat. No. 
5.64 1 />70. issued ,Iun. 24, IW7; Intematioiuil I^iblicali<in 
No. VVO %/2'Mll. published Sep. 26. 19%: Interiuitional 
Publication No. WO 04/1 2650. published Aug. 4. 1994; Kol- 
ler et al.. Pme. Natl. Acdd. Sci. USA X6:89.^2-X935 (1989): 
and /.ijlsira ci al.. Nature .'142:4."^5-43X (19X9). I his method 
involves the activation of a gene which is present in the taigct 

4: 1 colls, but which is txit expressetl in the cells, or is expressed al 
a lower level than desiretl. Polynucleotide constructs are 
made which Cv>nlain a promoter and largeling sequences, 
which jire lioinolog^nis ti> die 5' non-eoding sequence of 
en<iogenous NeiUmkine-alplui. Hanking the promoler Hie 

4> targeting sequence will be sufficiently nc;»r the 5* end ol' 
Neuinikinc-alphn .<t> tl>epaimoler will be opcrably linked to 
the endogenous sequence upon homolojious recombination. 
1 he prt)nutier and the tarjieiing sequences c;ui be amplified 
using K'R. Preferably, the :implilied promt »ler contains dis- 
line! restriction enzyme sites on the 5' and V ends. Prclcrably, 
tlie y end of the first targeting sequence cojitains the same 
restriction en/yme site as ihe 5' eixl of iheamplified pn>moler 
;ind ihe 5' end of the sectmd largeling sc*quence contains the 
.same reslrictitm site as ihe y end of the amplified promoter. 

.'».-» ITie ampliiied pnimoter and Ihe amplified targeting 
seqiKfnces are digested with the appmpriate restriction 
enz>'mes and subsequently tre;ited with calf intestinal phos- 
pliatase. I he digested promt)ler and digested targeting 
sequences are addetl together in the preseiKC olT4 DNA 

ajj ligase. lite resulting mixture is maintained under conditions 
appmpriaic for ligation of the two fnigmenls. Hie construct is 
size Imclionaled on an agarose gel I lien purilied by phenol 
extraction and etluinol precipitation. 

In this l'.xample. the polyniicleoiide ciMisinjcIs iireadmin- 

65 i!;tered as naked poly nucletii ides via electroporatioa. How- 
ever, the polynucleotide ciMistructs may also be administered 
with transfcction- facilitating agents, such as hposomes, viral 



Case 1:1 2-CV-00607-GBL-TCB Document 1-3 Filed 06/01/12 Page 154 of 181 PagelD# 179 



US 8,071,092 81 



231 



232 



SL*qiiciiccs. viral panicles, prccipilaling ;igcms. etc. Such 
mclhod-s oi' delivery ;ire known in ihe art. 

Oiicc ihc cells jfv trans Ibcted, bctmologons rccombinaiion 
will lake place which rvsults in Ihe pn>moier being nperably 
linked lo ihe endogerKUis Nciiimkine-olpha semience. Iliis 
results in the expression of Ncuirx^kine-alpha in the cell. 
ICxpressiiin may be delccled by immunological staining, or 
any other method known in the art. 

l-ibroblasls are obtained fn>rn u suhjecl by skin biopsy. I he 
resulting tissue is placed in DM[:M+M)?<. felal adf scnim. 
I':xpt)nenlially tU"owing or early stationary plutse fibroblasts 
arv tr> psini'/ed and rinsed fmm ihe plastic surface wilh nuiri- 
enl medium. An aliquol of the cell suspt:nsion is removed lor 
connliiig. aixi the remaining cells are subjected lo centrifu- 
gal ion. Ilie supernatant is a.'ipirated and the pcllcl is res us - 
pended in 5 ml orelectaiporalion biifi'er (20 niM HRPHS pi I 
73. \M niM NaCK 5 mM KCI. 0.7 mM Na2 III04. 6 niM 
dexlRise). The cells are reeenlrilligcd. the supeniatani aspi- 
rated, and the cells resuspeiKlcd in eleclroporatit)n bulTer 
containing I mg/ml aceiylaied bovine sienun albumin. Hie 
linal cell suspciLsion amtains approximately 3x10*' cells/ml, 
r.lecimporation should be periomuxl immediately Itillowing 
resuspensit>n. 

Plasmid DNA is prepared according lo standard tech- 
nique's. I'or example, to amslmct a plasmid lor targeting to 
the Neiiln>kinc-ulpha locus, plasmid pUL"Ii< (MBI Kernien- 
uis. Amherst. N.Y.) is digested with Hind HI. Ilie CMV pm- 
moier is ampliJied hy PCU w iih an Xbal site on ihc 5' eixl and 
a Rami 11 site on the ."^'cnd. I wo Neuirokine-aipha mm-coding 
sequences are amplified via PC'R: oneNeulnikine-alplvi non- 
c Riding sequemx- (Neutn.>kine-alpha Ihtgnieni 1 ) is amplilied 
with a I lindlll site at the 5' end and an Xba site al the 3' end; 
die olhcr Neuirokine-alpha non-coding sequence (Neu- 
lA>kine-aIpha I'ragment 2) is amplilied wilh a Bamlll site at 
the 5* end and a 1 lindlll site a( the V end. The CMV paimoler 
and Neutrokine-alplKi fragments are digested wilh ihe appm- 
priale ai/>'mL-s (CMV promoter .Xbal and BamHI; Nen- 



ihc protein pmduct. The lihn^blasls can then be iniri"»duetxi 
into a patient as described above. 

I example 6 

Neuirokine-.Mpha. a Novel Member oj* the Tumor 
Neea^sis l';K'lor Ligand I'amily ttuil FimctiiMis as a Li 
l .ymphoc}Mc Slimnlatt>r 



.^ 2X5 amino :»cid pmiein was ideniilied in a human neu- 
iropliil/monoeyte-derivcd cnN.\ libnirv* tluit sliared signifi- 
cant hoHiok>gy within its predicted extracellular receptor- 
iiiiand binding domain io.\I*Ril . (2S.7%) (Ilalme. M.. et ul.. 
.IKvfK Med I SS. 11 S5-9<) ( 1 ^VK)). 1 Nl-alpha { 1 6.») (Htn- 
15 nica. I)., el al.. Nantrv 312. 724-72^ (I9R4)) and I H -alpha 
(14.1%) (Gray. Na/urc 312. 721-724 (1984)) (KJGS. 7A-I 
a ltd 7.\-2). We linvc designated this cytokine Neutri>kiuc- 
alplia (we liavt: also designated this molecule as B f .ympho- 
cyle Stimulalor (Ul.yS) based on its biologieid aclivity). 
I lydrophobicity analyses of ihe Neutn>kine-alpha pmtein 
sequence have revealed a potential transmembrane spanning 
domain Ix'iwecn amino acid residues 47 and 73 which is 
preceded by no n -hydrophobic amino iicids suggesting that 
Neuirokine-alpiia. like other members of the TNK ligLiml 
family, is a type 11 niembmne bound protein (Cosman. I). 
Sli'tn' Ce/h: 1 2:440-55 f 1994 ») fixprvssion of this cDNA iji 
mammalian cells (1 il 'K 2^3 andC hinese I lamsierOvar\ )and 
Siy insect cells ideniilied a 1 52 amino itcid soluble Ibmi with 
an N-icnitinal sequence begiiminu the alanine residue at 
amino ;icid 1 34 (am>w in I ' KiS. 7.\-l and 7 A- 2). Reconstnic- 
tion of the mass ^^^ diange ratio defuied a mass lor Neutrokine- 
alpha of 17.03S Dalions. a value in cvnsistenl with thai pre- 
dicted for this 152 amino ;»eid pn>iein wiih a single disullide 
bond (170.37.5 Dalions). 

I Isinii human'hatnster somatic eel 1 hybrids and a radiation- 
hybrid mapping pjuiel. the gene encoding Neulrokine-alpha 
was Ibuixl linked to marker SlKi('-36l7l wliich maps to 
human elinmK»some I.3q34. a region ih>i previously associ- 
aied wilh anv olher member of ihe ITJI" superfamily ofgencs 



irokine-alplia fragment I - -Xbid: Neulrokine-alpha fragmenl 4,, (Cosman. 1). .SVtv//. ( V/Av. 12:440-55(1994)). 



2 IfcunI II) and ligaied logclher. i he residling ligalioii pn>d- 
uel is digested with I lindlll. and I i gated with the Hind in- 
digested plK IX plasmid. 

iMasmid l.)N.\ is added to a sterile cuvette with a 0.4 cm 
electnnle gap (Rio-Rad). I'he final r>N.\ conceninilion is 4.> 
gatenilly at leasi 120 iig/ml. 0.5 ml of the cell .suspension 
(containing appro.xiniately 1 .5x1 06 cells) is ihcTi added to the 
cuveiie, and the cell suspension and I )N.\ stilutionsare gently 
mixeii. L^lcctropi>raiion is perfonited with a Cieiie-i*ulser 
appar.ilu.s (nio-Rad). Capacitance and vohage are set al 960 
ul' aixl 250-.V)O v. respectively. As voltage increases, cell 
surviv al decre;ises. but Ihe percentage of surviving cells lliiil 
stably incorporate (he inlrtidiKed DN.A into their genome 
increa.sesdramalieally. (riven ihese parjmeler.s. a pul.se lime 
of appmximaieiy 14-20 mSoc should be ubscivcd. 

lilecifopoitiled cells are maintained at rvwrn temperature 
for appn>ximaiely 5 niin, imd the ct^ntenis of the cuveilc arc 
then gently removed with a sierile transfer pipette. The cells 



Hie expression profile of Neuimkine-alphit was assessed 
by Northern blot (J-RI. 7B) and How cytometric analyses 
Cfable V and 1-RiS. 8Ii and «C). Neutrxtkine-alpha is 
encoded hv a single 2.6 kb niRN.'V I'ouikI at high levels in 
peripheral hhxui Unikoeyics. spleen, lymph node and bone 
marrow. I .owcr cxprcs.sitm levels were delected in placcnia. 
heart, lung, fetal liver, lliynius and pancreic. .Among a panel 
ofcell lines. Neuimkine-alph:! niRNA was detected in fTT.-60 
and K562. but ikM in Raji. I lei .a. or M()l .'f-4 edls. These 
ti results were confirnxtl by ilow c\lometric analyses using the 
Neutmkine-alplia-specilic m.Ab 2i:5. .Vs shown in *Jable V. 
Neutrxikine-alpha expression is iK»t del cc led on f or B lineage 
cells bin nither restricted lo cells wilhin Ihe myekiid origin. 
I'urther amlyses of imnnal blood cell types dennmsiraletl 
5 significant expression on resting mtinocyies that wits upregu- 
laied approximaiely 4-lold Ibl lowing exposure oi' cells to 
I FN-gammu ( I <K) U/ml . ) for three days (KK iS. 8 A and SB). A 
concomilanl iiicruise in Neutnikine-alplia -specific mRN.A 
wiK also deicx:ted (I 'ICi. K('). By contrast. Neulrokine-alpha 



arc added direcily to 10 ml of prxiwarmed nutrient media was not expressed on freshly i.soia ted peripheral blixid granu- 

(DML*!M with 1 5% calf scriun) in a 10 cm dish and incubatc*d locytcs, T cells. B cells, or NK cells. 

at 37" C". The following day. the mcxjia is aspirated and i*urilied recombinant Neutmkine-alplw (^YNciiinokine-al- 

rep laced wilh 1 0 nil of fresh media and incubated for a further pkr) u-as iissesscnl for its abiliiy to induce activation. pi*olif- 

1 6-24 hours. eration.dillereniiai ion or death in numeri>us cell based assays 
The engineered librubbsts arc that injected into the host. o> involving B cells. T cells, tnoiH>c>'ies- NK cells, hcmatopoi- 

eilher alone or after having been grv>wn to conlluencc on elic pn>genitoni, and a variety ofcell lypc^ of endothelial and 

cylodex 3 micnicarrier beads. The libmblasis now produce epiihelial origin- .\iuojtg these assa>'s. Neutrokinc-alpha was 
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spcciftatlly found lo increase R cell prx)lilcrjtion in ;i sum- 
dard co-stimulniorv' assoy in wliich piiriliod tonsillar 13 cells 
an? ciilliired in ihc pmsencc ol'eilher ronnalin-lixed Siuphy- 
hroccits anrvus (.'xv^im I (SA(") or imnii>hili/ed ;uilt -human 
IgM as priming ogeiiis fSieckinaiui, L>. O- ei al., J. Exp. Med. 
147:814-29 (1978): Kingdcn. O.. ei al.. Scami. J. /mwtmoL 
6:1 159-69 (1977)). As shown in I-IO. 9A. ivcombinant Ncii- 
irokine-aipha induced a dostr-depeixlent pmli reunion of ton- 
sillar Mcclls.riii>respiuisewusstniilarlo tlial orrll.2overlhe 
dase nuiiite Irom 0.1 lo 1(>,(KX) nu/ml .. NciUnikinc-alphit «iiso 
induces \i cell prolilcrotion when cul lured with cells co- 
sUmuIatctl wiih immohili/etl iinti-IgM (FKi. 9H). A dose- 
depcnclent rcsptmsc is rciidily observed as the amount o! 
en>sslinking ngeni iiKa::uscs in the presence of a lixed con- 
ccninnion of cither II .2 or rNeuin>kinc-aIpha. 

in an attempt to correlate the specific biological activity on 
B cells with receptor expression, purified Neiitrokine-alpha 
was hiotiny kited. Hie a:sultynt hiotin-Neuirokine-nlpha pK>- 
tein rel:iined hit>logie:il liineiton in the si:ind;ird Mccll prolif- 
erjtion assiiys. l.ineage-specilic juudysos oT wliolc human 
peripheral blixxl cells indicated that binding ofbiotinylatcd 
Neuta>kine-alphu was undetectable on 1 cells, nion(»cytes. 
NK cells and granulocytes as assessed by C *I>3. Cr)l4,CD56. 
and CDrtfth respectively (1 KiS. I OA. I OH. I(K\ 101) and 
I OH). In contrast, bioiinylaled Neum)kine-alpby bound 
peripheral CD2(*' B cells. Receptor expression vvas alsti 
detcvted on tlie IKell tumor lines R\'A I, ARM-77. Raji. Naina- 
Iwa, RPMI S226. and lM-9 but not any oflhe myeioid-derived 
lines tested iiiclndiu^ llil'-l. HI -TjO. K-562. and 
Representative lli^w cytometric profiles for the myeloma cell 
Hne lM-9 and the hislioeyiic line 11-937 aroluavn in T'lGS. 
101' and I0(i, Similar re.-;ulls wen: also oblainetl using a 
biological iy active ll.ACj-tajiiiet.1 Neutrokine-alpha pn>tcin 
instead oft lie chemically moditietl bioiin-Neutrtikine-alpha. 
taken together, lliese rvsulls con linn thai Ncuirokine-alpha 
displays a clear 11 cell lri>pism in bt>th its receptor distribution 
and bioioiiieaj aclivitv. It remains to be shown whellx,T eel- 
lulur activation may induce ex pn.'ss ion ol' Ncutrokiac-alplw 
recepn>rs on peripheral bUxxI cells. t>ther no mi a 1 cell types or 
established cell lines. 

To examine tlx; species spec i I icily ol" Neuimkine-alplia. 
mouse splenic H cells were cultured in the presence ofluiman 
Nc*ulnikine-alplia and S.\t '. Results demonstrate tliat 
rNemnikinc-alpha induced in viiro prnJileniiion of murine 
splenic H cells and bt>und lo a cell surface receptor on ihese 
cells. Intereslinaly. immature surtace Ig negative [\ cell pre- 
cursors isolalLxl rn>m mouse boiK* marit>w did not proliferate 
in response to Neutrt)kine-alpha m>rdid tlte\' bind the ligand. 

Jo as.sess the in vivu activity of rNouirokine-alplui. 
U.ALH/c mice (Vgroup) were injectetl (i.p.) twice per day 
with buDer only, or 0.08 mg/kg. 0.8 mg/kg. 2 mg/'kg or 8 
mji/kg of rNeulrokine-alpha. Mice reccMved this treatment for 
4 consecutive days at which lime llK^y were s^icrilieed and 
various tissues and sennn collected lor analyses. In an allcr- 
naiivc embodiment. B.'M-B/c micx' may be injected (i.p.) 
twice per day with ai^y amount of rNeulR»kine-aIplia in a 
range of 0.01 to 10 mg/kg. In a preferred embodiment, 
HAI.H/c mice are injected (i.p.) twice per day with any 
amount of rNeuimkinc-alplia in o range of 0.01 to 3 mg/kg 
(specific preferred exemplary dosages in lliis embodiment 
include, bin are limited to. 0.01 mg/kg. 0.02 mg^g. 0.0.3 
nig/Tig. 0.04 mg/kg. 0.05 mg/kg. 0.06 mg/kg, 0.07 mg/kg. 
0.08 mg/^kg. 0.09 nig^kg, 0,1 mg/kg. 0.2 mg/kg. 0.3 mg/kg. 
0.4 mg/kg. O S mg/'kg. 0.6 mg/'kg, 0,7 mg/kg. 0.8 ing/kg. 0.9 
mg'Tcg, 1.0 mg4:g. 1.1 mg/kg. 1.2 mg/kg. 1.3 mg/'kg. 1.4 
mg/kg, 1.5 mg/kg. 1.6 mg/kg. 1.6 mg/kg. 1.7 mg/'kg. l.S 
mg/kg. 1.9 mg/kg. 2.0 mg/kg. 2.1 mg/kg. 2.2 nig/Tcg. 2.3 
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mg/'kg, 2.4 mg/'kg- 2.5 mg/kg. 2.6 mg/kg. 2.7 mg/kg. 2.8 
mg/kg, 2.9 mg/'kg. and 3.0 mg/kg). hi an additional prvferrcxl 
embodimcnl, l3.\LB/c mice arc injected (i.p.) twice per day 
w iih any amount of rNeuinikine-aipha in a range of (».02 to 2 

5 mgfTtg (spcxi lie prelerrcxl exemplary tU>sages in i his cmbtKli- 
mem include, but are not limited to. 0.02 mg/'kg. 0.03 mg'kg. 
0.04 mg/'kg, 0.05 mg/kg. 0.06 mg/kg. 0.07 mg/'kg. O.OS 
mg/'lig. 0.09 mg/kg. 0. 1 mg/kg. 0.2 mg/kg, 0.3 mg/kg. 0.4 
mg/kg. 0.5 uig/kg, 0.6 mg/kg. 0.7 nig/kg, O.S mg/kg. 0.9 

,,j mg/kg. 1.0 mg/kg. 1.1 mg/'kg. 1.2 nig/kg. 1.3 mg/kg. 1.4 
mg/'kg. 1.5 mg/'kg, 1.6 mg/kg. 1.6 mg/kg. 1.7 mg/kg. 1.8 
mg/'kg. 1 .9 nig'kg. and 2.0 mg'kg). 

Micmscopically. the elfecLs of Neulrokine-alplia admuiis- 
tralion weru clearly evident in sections of spleen stained with 

is mutine hematoxylin and et>sin (ll&l-) aixl imnninohis- 
tochemically with a mAb specific lor ri>45R(1^220) (FIG. 
1 Normal .splenic architeciure was £i heard by a dramatic 
exp;msion of the white pulp marginal zone and a distinct 
increase in cellularily of the red pulp (I'Ui. 1 1. A). Marginal 

.,1 '/one expansion appeared to be the re?;u It of increased num- 
bers of lymphoc>'tes ex press ijig the 13 ceil marker CD45R 
(B220). In addition, the I cell dense periarieriolar lymphoid 
sheath (IVM.S) areas were also infiltrated by moderate num- 
bers of (M)45R(B220) positive ccll.s. Iliis suggesis the while 

15 pulp changes were due to inere:isevl numbers <if B cells. Ilie 
den.sely packed cell populatiim that fn.'qneiuly lilled red pulps 
spaces did not stain with ('O45R(B220). .Additional ex peri - 
UK' Ills will be requiix-xl to clian»cteri/e all the cell types 
involved and liirthcr define ihe mechanisiu by which Neu- 

\,t trokine- alpha alters splenic architecture. 

I 'low cylomeiric analyses ol ihe spIeeiLs Irom mice ire:tied 
with 2 mg/'kg Nentrokinc-alpha-ireated indicated that Neu- 
trokine-alpha increased the proportion ol' uuiture (CI.)45R 
(B220)'^"''. 'l'hB'"^'''") B cellsappro.xiniately IO-roldoverthal 

1^ observed in contml mice (I IGS. IIH and IK). Further 
analyses performed in which mice w ere treated with butler, 
O-OH mg/kg. 0.8 mg'kg. 2 nii;/kg. or S mg'kg Neuln^kine- 
alplui indicated that O.OX nig/'kg. O.X nig-'kg. and 2 mg/kg each 
increased the pn>porlton of malnre (( 1 )45R{B220)''"''. 

41, I hli'"'**') 13 cells appawimatcly lO-K^ld over tliai observed 
in control mice, whereas bidler anti 8 mg/'kg pnxluced 
appro.ximatelv equal proportionsofmaUire B cells. See. Table 
IV. 

4^ TAB! HIV 

|-".'\('S An;il\'xi^ of Mtwist- Splivti H IVyil.iliiiti. 
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.'\ potential consequence of increased mature B cell repre- 
sentation in vivo is a rebtive increase in seaim Ig tilers. 
Aca>Rlingly. serum Ig-A, IgCi and IgM levels were compared 
between buflcr and Neuirokine-alphii-treated mice (FIGS. 

6" IID, 11F„ and 1IF). Ncutmkine-alplxi administraiion 
resulted in a 2- and 5-foId increase in Ig.A and IgM senmi 
levels rcspeciivcly. Interestingly, circulating lexels of IgCi did 
not increase- 
Moreover, a dose-<k.*pendeni response was observed ij) 

6.^ scAtm Ig.A titers in mice trvaled with various amLwnts of 
Neuirokine- alpha over a period of four 6iiys. whereas no 
apparent cli>se-depcndency was observed by administration 
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ot ibc some ai«(Hints ot'Neum^kinc-alpho over a pcrwHi ol'iwo 
cUiys. la ihc ciist of admin is irai ion nvcr lour days, udminis- 
iralion of 2. O.S. 0.08. and 0 mg,'kg Ncutrokinc-alpha 
resulted iu scnuii lilers of appn>xinialcly X(H) micni- 
gniim/ml. 7(H) microgmms/ml. 4t)() niicn>^nini.^ml. 2(Xl 
inicrojj;ranis^*inl aiKi 2(K)micrograiiis/nil. 'nvil is. ;idininislra- 
lion of 8. 2. 0.8. and O.OiS mg''kg Nculmkiiic-alpha over four 
days rx:sollod in approximalcly 4- fold. .^.75- fold. 2-!o!d. and 
minimal -fold, rcspcvlively. incruisci in IgA scrum levels 
over backgroun<l or basal lewis observwl by admtnisiralion 
nf bvifl'cr only- In an alienintive cmbotlimeni. ihese experi- 
ments may he performed with any iunount t>f rNeulrokine- 
alpha in a range of 0.01 lo 10 m^i/kg. In a preferred embi>di- 
menl. Nciilnikiiie-alph;i is iKiminisieatI in a ninge tifO.Oi lo 
? mg/tg (upecilic prefcra-d exemplary dtv<:ig(.*s in I his 
embodinicni include, but are ikh limited to. 0.01 tiig./kiju 0.02 
mjji^ii. 0.03 mg,'kg. 0.04 mj^'kii. 0.05 mp'k^. 0.06 mg/Vg. 
0.07 m^'kg. 0.08 ma/kg. 0.(W mg,^kg. 0.1 inu./kg. 0.2 mg/kg. 
0.."^ mg/kg. 0.4 nig/kg. 0.5 mg/'kg. 0.6 mg/kg. 0.7 mg/kg. O.S 
mg/kg. 0.9 mg/kg. 1.0 mg^'kg. (.1 mg/kg. 1.2 mg/kg. 1.3 
mg/kg. 1.4 mg/'kg. 1.5 mg/kg. 1.6 mg/kg, 1.6 nig/'kg. 1.7 
mg/kg. 1.8 mg/kg. 1.9 mg/kg. 2.0 ing,-kg. 2.1 mg/kg. 2.2 
mg./kg, 2. .3 nig'Tcg. 2.4 mg^kg. 2.5 mg/kg. 2.6 mg'kg. 2.7 
mg/kg, 2-8 mg/kg. 2.9 ing/kg, :ind 3.0 mg/kg). In an addi- 
tiomil preferred embiKlimeni. Neulrokiiie-alpha is admin is- 
lered iu a range of 0.02 lo 2 mg/kg (speeilie preferred exem- 
plary dosages in this embtxiimem include, but are ixtl limited 
lu. 0-02 mg/kg. 0.03 mg/kg. 0-04 nig/'kg. UX)5 mg/kg- 0.06 
mg/kg. 0.07 nig/'kg. 0-OS mg/kg. 0.09 nig/kg. 0.1 nig'kg. 0.2 
mg/kg. 0.3 nig/'kg. 0.4 mg^kg. O..'^ mg-kg. 0.6 mg/kg. 0.7 
mg/kg. O.S nig4;g. 0-9 mg/kg. 1.0 mg/kg. 1.1 mg/kg. 1.2 
mg/kg. 1.3 mg-'kg. 1-4 iiig.'kg. mg'kg. 1.6 mg'Tig. 1.6 
mg/kg. 1 ,7 mg^kg. I .S mg^'lcg. 1 .9 mg'kg. :ind 2.0 nig/kg). 

I "he dala pa-senletl herein deline Nenirokine-alplia. as ;i 
novel member of \hc I Kl'-IigaixI superfaniily thai induces 
both iu vivo and in vitro H cell proliferation and diOerentia- 
tion. Neulmkinc-alplui is tiislinguished In mi other H cell 
growth and dilVerentiulion faclv>rh such as 11.2 (Mel/.ger. \). 
W.. et al.. Res. Immunnf |46:499-50'i ( 11.4 ( Armit- 

agc. R. J., et al.. Adv. Exp. Mai Wo/. 2»)2:I2I.30 (1991): 
Yokoia. T. c\ al.. /W-. Mi//. .UaJ. .V/. C.S.A. S3:5894-9X 
(1986)), 11.5 (Tukatsu. K.. el al.. rrm. . AW/. ,inul Sci. I'S.A- 
84:42.34-38 (1987). Berlolini. J. N.. et al.. iiitr. 1 Immunol. 
23:398-402 ( 1993)). 11 .6 (Poupiirt. P.. el al-. EMHOJ. 6: 1219- 
24 (1987); Hinmo. \\. el ul.. Nature MA.iy-K^ (1986)) 11.7 
(Oixxiwin. R. Ci.. et al.. /W. Nati. .U ad. S. i. LLS.A. 86:302- 
06(1989): Namen. .\. i:.. et al.. Nature 333:571 -73 { 19SS)). 
IL13 (Punnonen. J., el al.. Ailcryfy. 49:576-86 (1994)). 11.15 
(Amiilage. K. .1.. el al.. ./. hmuunuL I54:4X3-*X) (1995)). 
CI)40L (Armilagc. R. J., et ai.. Naiurc 357:80-82 { I092);\an 
Kooien. C. aixl Ikinchereau. J. ////. Anb. Allci-^: ImmufwL 
i 13:393-99 (1997)) or CV>21\. ((1)70) (Oshima. 11.. el al.. 
Int. hunmnol. 10:517-26 (IWK): I.ens. S. M.. el al.. .SVw///- 
luwiunol. 10:491-90 (1998)) by its montK:yie-speci!ic gene/ 
protein expression pattern and its speeifie recepior distribu- 
tion and biological activity tin H lyniphiKVtes. I'akcn together 
these data suggest that Neulmkiiie-alphu is likely involved in 
the excliange of signals between H cells and nioinic\ tes or 
their dilfereniiated progeny. .Mthough all B cells may utili/e 
this mode of signaling- the restricted expression patterns and 
Ig secretion suggest a role for Neutrokine-alplia in ihe acti- 
vation of CDS* or "unconventional" W cell responses- These 
li cells pnivide a critical component to the innale inunune 
system and provide protect u>n fmm envirxmnienlal ptUhogens 
through their secretion of piilynractive IgM and IgA antibod- 
ies (i>ennell. C. A et al.. Eur J. lmmum>L 19:1 289-95 ( 1 989): 
Hayakawa. K.. et al.. Fnx\ Nati AcaJ. S* i. O.S.A. 81:2494- 



1,092 Bl 

236 

98 ( 1 984)). Alternatively. Neiitrokine-alpha may fuoction as a 
regulator of T cell independent responses in a manner :mali>- 
gous lo thai of CT>40 and CIMOI. in I" cell dependent aniigen 
;ictivalion (van <len l-erlwegh, .\. J., et a I.. ./ Aa/x Med I.7X: 

^ 1555-65 (1993); Cirabsiein. K. H., ei al., J. fm/mwol. 150: 
3141-47 (1993)). .\s such. Ncuinikine-alplu. its rcceplor or 
related antagonists have utility in the treatment of H cell 
disorders associated with autoimmunity. neopUisia and/or 
iuinnuuxJelkieni syndmmes. 

I!) Methods 

Mice. H.M .B/c.\jiNCR (6-8 weeks) were purch:ised from 
Charles River La Ixiratories. Inc. and maintained accoidiiig to 
recommended staiidiirds (National Reseiirch Council, Guide 
for the care ami useonabi>rator>'animals( 1999)) in micnMso- 

1^ lator cages wjih rec\'cled pjiper bedding (Harlan Sprague 
Dawley. Inc.. Indianapolis. lnd.)and provided with pelleted 
rixlent diet (I larlan Sprague Dawley, Inc) and bottled drink- 
ing waler on an ad libitum basis. The animal proKicols usl\1 in 
ihis study were reviewed and appnived by the HCiS Institu- 

?ip tional .Animal ( arc and Use Committee. 

Isolation of full length Neuimkine-alpha cDN.A. Hie 
BL.'^ST algorithm was used to search llic Human Ciem>me 
Sciences Inc. cxpres.sed .sequence tag (VST) database for 
.sequcm-es with Inuntdogv to Ihe receptor- binding domain of 
the TNF family. --\ full length Ncutrokine-alphii clone was 
idenlilied. sequenced and submitted lo (ienBaiik ( Accession 
number .API 32600). Ilie Neiitrokine-alpha open reading 
fnune was PCR amplitied miU/.ing a 5* primer (5'-C.ACi .\C f 

ciciA ax- arc mc Ai<i li.vf cac ire aca (;aa 

itj ACi-.V) (SI'iQ ID NO:39) annealing al the predicted start 
eodon and a V primer (5'-CA<i ACf iiC V .\CC OTC CIG 
(Xn CiCA ri A C-\r CiOC-.V) (Sng id N():40)designed to 
anneal at the predicted dow nstream stopct)dun.'nieresuhiug 
amplieon was lailerl with Bam HI and .Asp 718 reslriction 

.^^ sites and subeloncxi into a mammalian expression vector 
Neuimkine-alpha was also expressed in p-CMV-l (.Sigma 
Chemicids). 

Purilie-dtion of rccombiiirml human Neutrokinc-alplia. I he 
full Icngib cl )N-A encoding Neiitrokine-alpha was subcloned 

jit into the baculiwinis expa'ssion vector p.A2 and iransfecled 
intoSI9insectceHs(hne!.V.P..ctal..J./!Ap.:W<?(/. 185:1163- 
72 (1997)). Recombinant NeutrokiiK-alpha was purified 
Ihmi cell superititauls al 92 h post- in lection using a cojnbi- 
nalion of anion-exchange, size exchision, and hydn>phobic 

4^ inieraciion colunms. I he purified protein w;ts formulated in a 
bulfer containing 0.15 M NaCI. 50 niM NaO.Ac ai pi I 6. 
sterile filtered and .siored at 4" C. until needed. Both SDS- 
KAOB and RP-IllM.C analyses iiidicaie iluil rNeutmkinc-al- 
plia is gre-.iler than 9.S% pure. Hndoioxin levels were below 

5ii ihe<fclcciion limit in the 1 ..AI , assay (.Assticiaies ol Copc CtxI. 
l-almouth. Mass.). I he final purilicxl Neutrokine-alpha pro- 
tein lias an N-lcTmimrs sequence of Ala-Val-Oln-CJly-Pro. 

1 "his convsptmds idenlically ui the sequence of stiluble Neu- 
ln)kine-alpha derived troin CHO cell lines slably iransfecled 

s5 with Ihe hill length Neuimkine-alplia gcnc- 

Monoclonal antibody generation. BAI.IVc.AnNCR mice 
were immuni/rd with 50 micrograms of IJisTag-Neutrokine- 
alplia suspendetl in complete Kreund\s adjuvant followed by 

2 challenges in incompMe Preiind's adjuvant. Hybridonias 
6i> and monix;Ional antibodies were prepared as described 

(Getter. M. 1... et al...Wf///r. Cell Genet. 3:231-36 (1977); 
Akcretrom. B.. et al.. 7. Immunol. 135:2589-92 (1985)). 

( "ell lines. .All human cell lines were purvliased from .ATCC 
(.American Type Cu I mre Collection, Manassas, Va.). 
6.^ KACS analysi s. N eui roki ne-al pha express ion wiis assessed 
on human cell lines, frvshly isolated normal peripheral bloi>d 
nuclcaied cells, and in vitro cultured monocytes, a mouse 
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anii-human Ncutrxikino-alpha niAb 2\\S (IgCil) ibllowcd by 
pn-conjiigiiied l'(ab')2 goat aniibtHly lo nnmse IgG (CAI.- 
TACi Labomiorics. Burlingimic. Ciilil".). Cells were annly/ctl 
using a l-ACScan (Uccton Diekins;-)!! lmnutnix:>Mame!fy Sys- 
loiiis, Snn Jose. Calif.) with propidium itxlide to exclude dead* 
cells. Neutrokiiic-alpha binding was assessed using 
rNciiimkine -alpha binlinylaled wiili a N-bydmxysuecinimi- 
dobiouu reagoni (Pierce. Ri>ckfi>rd. 111.) rollcnveil by PL- 
conjiigaicd sireptavidin (l)ako Corp. Olosimp. IXmnuirk). 

Chmmosomal mapping. To detemiine ihe chr\Mnosonial 
localiiin ofthc Neutrukine-alplu gene, a paiK'l ornuiiRielin»- 
mosoaiol somalic cell hybricls (Qicintnni Hiiitcchnology. 
Canada) retaining individual chmmo somes uiis screened by 
PCU using Neiitmkine-alpha specific primers (5' primer: 

5'-TG(i ixi rc rr rcr ac(^ ac ici jca-y (sh.q ii> no:4 i ) 

and y primer: 5'- I'l T CVV ("I CJ GM' CCI* <iAA VCG ^' 
(.SHQ ID NO:42))- llie pretlicled 2."^:^ bp K'R patdnct was 
only deieacd in human cliromosome 1."^ hybrids. Using a 
panel of 83 radintion hybrids (Research Cjeneiics. Si. Louis. 
Mo.) and the Stanford Human Cicimmc Center Database, 
(hnp:// www.sligc.stunford.cdn.Rl l/rhserver). Neiiln>kine-al- 
pha was lc>und linked to tlie SIKtC-36171 marker on chni- 
mo.SiTme J 3. Superpttsilion of this map with the cyiogcnelic 
map of human chronu>some 13 allowed the assignment of 
huiniui Neutrokine-:dpha lo chromosomal band I.^q34. 

L$ lympht>c\'le prolifenition as.say. i lunuui tonsillar M cells 
were pnritied by m:igne(ic bead (M ACS) tleplelion i>f CD3- 
posilivc cells. Ilie resulting cell ptipiilation was routinely 
greater tlian ^5% B cells ;is assessed by expression of ( 1)19 
and ("1)20. Various dilutions of human rNeuir^jkine-alpli:) or 
the control pntlein nxxMiibinanl hiinum 11.2 were placed intt> 
individual wells ol a 0(>-well plate lo which was added 10 ' h 
cells suspended in eollure medium (RPMI 1640 ct>nlaining 
10% I-HS, 5xKr'M 2MH. 100 U/ml penicillin, 100 niicrv)- 
granL'ml sireplomycin.and 10"'^ dilulitm of I'ansorbin (.SAC) 
or anii-lgM) in a total volume o!" 150 micndilers. I*n)lileni- 
liiui was qiKiniitaied by a 20 h pulse il micri>CL' well ) of 
'H-thymidine (6.7 Ci/mM) beginning 72 h post factor addi- 
tion. 

Hi.sioiogical anal>*ses. Spleejis were (ixed in MYVo neiitml 
bulVered fomialin. «nbedded in p^inilVni. sectioned at 5 
iiiicromclers. mounted on glass slides and stained with hema- 
loxylin and eosin or by en2>'me- labeled indirect method 
inimunohislLKhemistry for (MM5R(n220) {] iilben. I). M.. et 
al.. Eur. J. hwtunoi 23:2412-18 (1993)). 
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I 'xample 7 

J . .Assays to Detect Stimulation or Inhibition of \^ Cell 

Proliferation and Different ialion 

Cicneralion of functional humoral immune responses 
requircs both soluble liikI cognate signaling between B-Iiii- 

2u e:ige cells and llwir microejivimmnenl. .Signals may impart a 
pt>sitive stimulus thai allows a fi-liivage cell lo continue its 
prognmimetl development. i>r a negative stinmlus ih;u 
insiniels the cell lo ;irrest ils airrail developmemal pathway. 
To dale. uuiiien>iis stimulatory and inhibilor^- signals have 

:> he».-n found lo ijiJiucnce 13 cell responsiveness including 11.-2. 
II.-4. 11.5. IL.6- I1.-7. 11.10. 11.-13- 11.14 and 11.15. hiieresi- 
injilv. these signals arc by themselves weak e Hectors but can. 
in combination with various co-stim u la lory pn>ieins. induce 
aelivjiion. pn>liferalion. dilVeretilialinn. homing, tolerance 

;i» aiKl death amt>ng H cell populations, C^no of the best sliidietl 
classes of U-cell ci>-slimulalor>" proteins is the TNl'-super- 
family- Within this family Cl)40. CD27. and C:r™ along with 
their respective ligands CD 1 54. CI >70, aiKl CDl 53 have been 
ttmnd in regulate a varieiy of immune responses. .Ass;iys 

i^ which allow for the dcteclton and/or observation of the pro- 
iikralion and diirervnlialion ol'llx^se I i -cell populations and 
their precursors are valuable tixils in delcTminiiig the eiVccts 
various pmteins may have on llicse H-cell pt>pulations in 
terms of pn>lilennion aixl dinerentiniion. Listed below are 

jii two assays designed to allow for the detection ol'lhe dilTer- 
enliation. prt>li feral ion. or iidiibition of 13-celI populations 
aixl llieir precursi>rs. 

In Mlro iis.siiy-l'urilied Nculrokine-alpha and/or Neu- 
irokine-alphaSV proteiJi. or tnincated fomis iheret>f, is 

4^ assessed for its ability to induce activation, pmlifeialion, 
dilTerentialion or inliibition and/\>r death in D-cell popula- 
liv>ns and their pn-*ciirsoni. Ilie activity of Neuirokine-alpha 
antl/or Neulmkine-alphaSV paiiein on piu'ified human ton- 
sillar H eel Is. measured qua li la lively overlhednse range fr\>m 

.^M 0. 1 to 10.000 ng'mL. is as.scssod in a standard B-lymphocyie 
CO- stimulation assay in which purified tonsillar Pi cells are 
cultured in the presence ofeilher fonnal in-fixed Staphyht oi - 
f (/.v <mn.'i/.v Cowan I (S.M'j or immobili/ed ant i -human IgM 
antibixly as the priming agent. Second signals such as II. -2 

.^.^ and II .- 1 5 synergi/e wiih S.\C and IgM crosslinking lo elicit 
B cell pa>li feral ion as meiisured by triliaied-ihymidine incor- 
poration. Novel synergizing ngenls can be readily idcniified 
using this as.^y. IIh.* assay involves isolating human tonsillar 
B cells by magnetic bc'id (M.ACS) depletion of CI )3-posiiive 

6'> cells/lTic ncsullingceil population is greater than 95% B cells 
as assessed by expression of CI>45R(H220), Viirious dilu- 
tions of each sample are placed into individual wells of a 
96- well plate U> which are added 10** B-cells suspended in 
eulmre medium (RI'MI 1 640 containing 10% FBS. .5xI0-'M 

Co 2M1', 100 U/ml penicillin, 10 ug/ml streptomycin, and 10"^ 
dilution of S.AC) in a tirtal volume of 1 50 ul. J*roliferaticin or 
inhibition is quaoiilaled by a 20 h pulse (I uC:i/well) with 
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^Il-lhyjiiidiiie (6.7 Ci'/niM) beginning 72 h piisr factor iidJi- 
lion. TIic ptisitive and negiilive controls arc IL2 and medium 
respcciivciy. 

Agonists (includiii'i Neulmkine-nlplia and/or Naitrokine- 
alphaSV pt>lypq>iidc fnignienis) demoiistmtcnn increased H 
cell pailirenilioji when compared lo th;n observed when tlie 
same number oI'M cells is conUieled wilh the siiine ct)nceii- 
initioH of priming agem. Aniagonisis accoRlinii lo the invcni- 
lion exhibit a decreased H cell pr\>lirerdtion wtien compared 
tn conirob* conlaining the same number of U cells, the same 
coneeiitrtilioii of priming agent, and the same eoMcenlnilik>n 
nl a st>luble form of Neiiirokine-alplia thai elicits an increase 
in B cell pmlifenuive activity (e.g.. 71-285, 81-285. 1 12-285 
or I.'^4-2S5 of the Neuirokinc-alpha polypeptide shown in 
SHQ ID N():2J in the absence the antagonist. 

In Vivo ass:iy-HM li'C mice are injected (i p.) twice pt;r 
day wilh biilVer only, or 2 mg/Kg oi Neutrokine-alpbn and/or 
Neiiimkiiie-alphiiSV pnuein. or innicaicd forms thcrcol'. 
Mice receive this Ircalnient for A consccvnivc days, at which 
time thcT are sacrificed and various tissues and scnim col- 
lected for analyses. Comparison of n&li sections iixini nor- 
nial iiivi Neiiirokine-alpha ancl'or Neutrokine-alphaSV pro- 
tein-treated .'^pleens idenlil'y the results of the :tciivit>' of 
Neutn>kine- alpha and/or Neutrokine-alphaSV" protein on 
spleen cells, such as the dilTusion of peri-arterial lymphatic 
sheaihs, nnd/or signiHcanr mcrcascs ut the nucleated cellular- 
ity of the red pulp regions, which may imlicaie iheactivati»>n 
nrihedilVerenlialionand pn>lit'eralion of B-cell populations. 
hnmumMustochemieal studies using a B cell marker, aiilt- 
('1)45K(B220). ore used lo determine whether any physi- 
ological changes lo .splenic cells, such as splenic disoniani- 
/atii>n. are due lo incivased B-cell representation within 
lot>sely dclined BhtcII /ones that inliltrate established I -cell 
rciiitMis. 

I 'low cytometric analyses tif the spleens fri>m Neutrokine- 
alpha and/or Neutrokine-alphaSV pmlein-trealeil mice is 
used to indicate whether NeutnAine-alpha and/or Neu- 
irokiixr-alphaSV pn>lein specilically increases the paiportittn 
of Thl3+. CD45R(B220)diilI B cells over thai which is 
observed in conlml mice. 

I .ikewise, a predicted consequence i>f increased nuUure 
B-cell represeniation in vivii is a relative mcrease in senun Ig 
liters, .Accordingly, senim igM and Ig.A levels arc com paired 
between buffer and Neuirokinc-alplia and/or Ncutmkine-al- 
phaSV prc)tein-trcatcd mice. 

Ivxamplc H 

}'"llect i>f Neuln>kiiie-Alpha and iis .Agonists in 
Treat ing Gra ft - Vers us- H i>sl D i sciise .A ssi>c i a ted >ti 
r.ymphoid .\in>phy and Ilypopkisia in Mice 

An analysis of the use of Ncutrokine-ulpha lo lre;il, pre- 
vent, and/or diagnose grart-versus-hosi disease (GVIID>-as- 
sociaied lymphoid hypoplasia/atrophv is performed through 
the use of a C57BU6 parent into (U.\LB/c X (^57B176) T l 
(CBFl ) mouse mixJel. litis parent into l-'l mouse model is a 
well-chardcleri/ed and repmduci hie animal mtxlel ofCiVI II) 
in bone marrow transplant patients, which is well know to one 
of i^nlinary skill in the art (see, Gleichemaiin, et al.. I nt nit mo I. cti 
Today 5:.^24. 1984). Soluble Neutrokine-alplia is expected to 
induced tlx: piuliferation and difl'erentiation of B lympluv 
cylc. and correct the lyraplioid hypoplasia and aiA^phy 
observed in this animal model orGVMD(Pigucl,et al.,/ Exp. 
Mt'd. 166:1280(1987); Flanori.cial.. Blood 90:542 (1997)). 6> 

Initiation oi ilie G\"nD condition is mdiiced by the intra- 
venous injection of appr^uiniately l-5x I O'^ spleen cells fn)m 
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C '57B! mice into f BAI .B/c .X C57BI J(^) V 1 mice (bolli are 
available fnun Jackson Lab. Bar i iarbor. Me.). <iri)ups of Olo 
8 mice receive daily cittier (1.1 U» 5.0 mg/kg of Neuimkine- 
aiph;i or bulTer control intraperiioneally. inlnimnsculariy or 
-•i intradermally starling fn>m iIk* days what lymphoid h>*po- 
piasia and atrophy arc miki (-day 5). modcnile (-day 12) or 
.severe (-day 20) following the parental cell injection. Hie 
efl'cct of NaitrokirK'-alpha on lymphoid hypoplasia and aim- 
phy of spleen is analyzed by I .ACS and histopaihology at 
I" multiple lime pt)ints (3-4) between day 10-30. Briefiy. sple- 
niJC\ies are prepared from mmnal ("BI'l. (iVHU or Neu- 
trokine-alpha-ireiited mice, and stained with fluorescein phy- 
coer\*lhrin-coniugati.'d anti-II-2 Kb. biol In-conjugated anli- 
1 1-2 Kd, and I riX'-conjugated anii-C1>4, anii-CD8. or anti- 
i> B220. followed by a C'\<"hronie-conju gated avid in. AW of 
these ctHijugatcvt antibtxlies am be purclT:ised from PhiirM- 
ingen (.San Diego, fa I if.), ("ells are then analysis on a F.AC- 
Scan (Beeton l)ickinsi>n. San Jose. Calif.). Recipicni and 
donor lymplKHrytes are tden tilled as 11-2 Kh+Kd+ and 11-2 
Kb+Kd-cells. a^speclively. ( ell numbeo; of (T>4+T. CF^tS+T 
and B22()+B cells of recipicni \>r dtJJtor origin arc calculated 
ti'Oin the mial numbers of spleiux.*ytes rect>vered and the 
percentages i>l" each subpt^pulaiion are detcmiined by the 
three color amiysis. I (islological evaluation of the relative 
dciirce of tissue damaue in other CiVHD-associated or^ians ' 
(liver, skin and iniesline) may be cMuducied after sacrilicing 
the animals. 

I'inaliy. Neuirokine-alpha and hulVer-trcalcxl animals 
uixlcrgo a clinical e\alualii>u ever>' other d;iy lo assess 
cachexia. hiKlv wei-jhl and lethal it v. 

Neutrokijte -alpha agonists and aiUagonisls may a 1st) be 
exaniiiKxl in this acute Ci\'l II ) murine model. 

1: sample 9 

Isi^lation of .XmiKxly I nigmenls Directed .\gainst 
Neutmkine-. Alpha l*(»ly peptides frotu a t.ibniry of 

sci'vs 

Mt Naturally occurrititi V-viencs i.si)!att<l irom human PBI.s 
are constructed into a large librarv' of aniibixly fragments 
which contain react ivi lies against NetUmkinc-alpha and'or 
Neutrokine-alphaS\ tn u Inch the LktntM- may or may not have 
been exp*^setl (.see e.g.. 11. .S. Pal. No. 5.885.79.% incorponitcxl 
herein in )li> entirety by reference). 
Rescue of the I .ibrar\*. 

.\ library of scl"vs is consinicled fnmi the KN.A of human 
l*Bl.s as described in W(»2.''yi047 (which is hereby intor- 
poniied by reference in its enlirety ). lo rescue phage di.sp lay- 
ing anlibixJy Ihigmenls. appa^ximately 10'^ F. caii liarboring 
the phagemid are used to inoculate 50 ml of 2x I'Y containing 
1% glucose and KXJ jnicrogranii'ml of :unpicilliu (2x'J Y- 
AMIMjI.U) and grown loan O.D. of 0.8 with shaking. 1-ive 
nil of this culturx; is used ii> intKHilaie 50 ml of Sx TY-AMP- 
CiLU. 2x10** 111 of <k.-lla gene .% Iielper (M13 delta gene Hi, 
.see W()92./01 047) are iRkled and the culture incubated al 37"* 
C. for 45 mimnes wiihoui shaking and then 3137" C. for 45 
minutes with sliaking. Hie culture is cenlrifuged al 4(KX) 
r.p.m. for 10 min. and tlie pellet resuspended in 2 liters of 
2x*l*Y containing 100 micrograms/ml ampiciliin and 50 
n)icrogramsMiI kanamycin and gn.>wn ovcmiglii. Phage are 
prepied as described in W()92/0I047. 

M 13 del la gene I II is prepiired as foHows: M 1 3 delta gene 
111 helper phage dtx.^s not encode gene III protein, hence the 
plinge(mid) disphiying antibody fragments have a greater 
avidity of binding to antigen. Infectious MI3 delta gene iJi 
particles are made by gr\)wing the helper phage in cells har- 
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Ixiring a pUCiy derivalive suppfyini: the wild type gene III 
pmicin diiriit*! pluigc im>fphogciicsis. 1 he uiiluirc is incu- 
biilcd ii)r I lioiir al C. wiihiuit shakinii and ihcii for a 
lUrihcr hour al 37" (\ with shaking, ("ells were spun down 
(n !('-<'etitrj 8. 4(KX) revs/mi n lor 10 min). resuspended in 
300 ml 2xTY hanhixinlaining lOOmicrognimsampicillin/ml 
and 25 niicmgr.iins kaiianiydn/nil (2x'J V-AMP-KAN) and 
gmwn in*ornijihl. shaking al 37" C. Phage panicles arc piiri- 
licd and concern rated imm the culture nicdiun) by two PliO- 
prL*eipit;itioiis (Sambnx>k el al.. 1990). resuspencled in 2 tiil 
PBS and passed ihRUiiJi a 0.45 micAJateter filter (Minisart 
NMl .; Sarlorius) to i!.ive a lin;il eoncentnititin ol" appmxi- 
mately 1013 transducing unns/ml (aaipicill in- resistant 
clones). 

iVumijig the l jhnir>'. 

Innnunoluhes (Nunc) are coaled tivemi^ht in VHS with 4 
mJ of either 100 micnviranis/mi or 10 micniti,rams/ml of n 
polypeptide of the present ijivcntion. Tubes arc blocked with 
Man'cl -PI for 2 hours a 1 3?*' ( and then w-ashed 3 limes 
in PBS. Approximately 1013 fU of phage is applied to the 
tube and incubated liir 30 minutes al rtH>ni lemperalurv tum- 
bling on an liver and under nmilableand then left lo stami for 
another 1 .5 hours. 1 uhos are washed 1 0 limes w iih PBS 0.1 % 
I'ween-20and lOlinvs with I*nS. Phage are e luted by addiitg 
1 ml ol 100 mM tricthylamrncand rotating 15 minutes on an 
under and over turntable after w hich the soJution is immedi- 
ately neiHralized with 0.5 ml of 1 OM iris-l ICI. pi 1 7.4. Pliage 
are then used to infect 10 ml of mid-log A* ro/i fCil by 
ijK u bating el u ted phage w ith bacteria for 30 minutes at 37** C. 
I he /:*. (W; are then plaiwl on "ITI: plates containing 1% 
glueuse and HH) mierograms-'ml ampicillin. Ihe resulting 
bacierial librar\' is then rescued with delta gene 3 helper 
phage as tleseribed abt>ve lo prepiire phage for a subsequent 
round ol' selection. Iliis process is then repealed for a total of 
4 rounds ol alfmity purilrcalion w ilh lube-washing increased 
to 20 times with Pii.S.0.1% l wL'ou-20and 20 limes with PMS 
for rt Hinds 3 and 4. 

("hanieteri/iUion of Hinders. 

I ■luted phage from the third and fourth rounds of selection 
are used lo infeci /:. toli IIB 2151 and soluble scPv is pro- 
duced (Marks, et al.. hWl ) fn>m single cokmies for assay. 
t:l.lS.'\s arc perli'^nncd with mica>ttter pUnes coated with 
either 10 picograms'ml of the polypeptide of the presenl 
invention in 50 niM bicarbonate pH 9.6. (.Moncs positive in 
l-.I.ISA are liirlher cli:uTicteri/i?d by PCK lingerprinling (sec 
e.g.. W()V2/0I047) and then by .sequencing. 

I -A am pie 10 

Neutralizalion of 
Neulrvikine-Alpha/NeutfX)kine-.Mpha Receptor 
Interaction w ilh an .'Vnti-Ncutrokine-Alplia 
Monoclonal AniibiKJv 

Monoclomil antibodies were generated agiiinsl Neu- 
tnikinc-alpha paitcin according to the following nKithtxl. 
Briefly, mice were given a subcuianeous injection (front part 
of the d<irMim)of 50 niicnigrams ofllis-lagged Neulrokine- 
alplia protein produced by the method of Hxample 2 in 100 
microliiers of PH.S emulsified in 100 micaililcrs of complete 
I'reunds adjuvant, fhree additional subaitancous inject i^)ns 
of 25 micn^gramsof Neutrvikine-alpha in incomplete Freuixis 
adjuvant were given al 2 -week iniervals. I hc imimais wcr* 
rested lor a month before thej' received the fmni intra perito- 
neal boost of 25 micmgrams of Neutrv^kine-alplia in !*13S. c*? 
Pour days later mice were sacrificed and splernKrytes taken for 
fusion. 
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ITie process of^'Pusion" was accomplished by fiLsingspIe- 
mxryics from one spleen were with 2x101:7 P3X63.\g8.653 
plasn]nc>nonia cells using I'LiCi 1500 (Boduinger Man- 
nlieini). according to the nianufaclurvr's modificutions of an 
^ earlier described method. (See. Getter. M. 1... ei al. Soina/ic 
Cell Cenef. 3:231-36 (1977): Bocluinger M:innlicim. PtO 
1 500 (Cat. No. 783641 ). product description.) 

.\ftcr fusion, tlic cells were resuspended in 400 ml of I I. VI 
ujcdium supplemenlcxi with 20^<» PBS and 4% Hybridoma 
iti Siipplen^m ( I ^>eh ringer Mamiheim) and di.stribnietl to 96 
well plates al a density of 2tK) microliters per wcH. .At d'ly 7 
post-fusion. 100 niicaditers of medium was aspirated and 
replaced with 100 micR>liicrs of fresh medium. .At day 14 
post-fusion, the liybridomas were .screened for antibody priv 
)> duct ion. 

Mybridoma supemiiiants were screened by IvLlS.A Ibr 
binding to Neulrokine-alpha pnilein imniobili/ed on plates. 
Phtes were coaled with Neuirokine-alpha by overnight incu- 
bation of KM) niicn>lilers per well orNeutrokiiie-alpha in PliS 
"Jii at a concent r;it ion of 2 niicn>grams per ml. Hybridoma super- 
natanls wea* diluted 1 : !0 with PBS werv placed in individual 
wells of Neulrokine-a Ipliii -coated plates and incnha led over- 
night at 4^' C. On the to I lowing day. the plates were vv'ashed 3 
limes with Pf^S containing t). 1% l ween-20 and developed 
j.^ using the anti-mouse IgC i ABC" system (Vetuor 1 ahoraiories). 
fhe color development reaction was stoppc\l w ith the addi- 
tion of 25 ml/well of 2M H ,SO_,. The plates were tlK*n read at 
450 nm. 

Hyhridi>ma supematanls werecheckeil lor Ig i.s*>typL* using 
Isoslrips. Ckming was done by ihe method of limiting dilu- 
tions on H I' medium. .About 3xlOIXi cells in (».9 ml <^f I IB.SS 
were injected in prislane-primed mice. Alter 7-9 days, ascitic 
lluid uas collcxied usijig a 19 g needle. .All aiuibwdies were 
purilied by protein G allinity chromatography using the Acta 
:o I 'Pl .C system (l*lumnacia). 

.M'ter prima r\' and two ctmseculive subcuianeous injec- 
tions, all three mice developed a stmng immune response: the 
serum tiler Wiis l()l>7 as assessed by \-A IS.A <»n Neuirokine- 
alpha-coaletl plates. 
4J» In one experinient. using the spk*ni>cyies frx>m iIk' positive 
niou.sc more than 1000 primary' hybridomas were geiwrated. 
917 of llieni were scrcvned for pRKlucing anti-Neutrokine- 
alplia antilxidy. Screening was perfomied using 1:1 diluted 
supemalants in onler lo delect all positive clones. f)f 917 
hybridomas screened 76 were found lo be positive and 1 7 of 
those were found to be Ig(j producers. .After airtnity testing 
and cloning, 9 of them wcrcchiiscn for further expansion and 
purification. 

Ail pnrilic\l mouDcltmal antibotlies were able lo hind dif- 
IcrL-ni forms of Neuin>kine-alphi» (including His-iagged and 
pnilein paiduced frt>m a baculoviral system (sec l - .\;miple 2)) 
in both Western blot analysis and 1:1 .ISA. Six L»f nine clones 
were also able to bind Neuirokine-alpha on the snrlace of 
I'MP-l cells. However. iKinc of the antibodies tested were 
able lo capture Neutn>kine-aipha imm .solution. 

High alRnily anti-NeuIrokine -alpha monoclonal aniibod- 
ies were generated that recognize Neuirokine-alpha 
expres.sed on Ihe cell surlace bul nol in solution um be used 
Ibr neumiH-zation studies in vivo aixl in monocyte and B cell 
6n assays in vitro. These antibtxiies are also useful lor sensilive 
detection of Neutn)kine- alpha on Western blots. 

In an independent experiment, using the splenix:>'ies fmm 
the positive mouse, more than UKJU primary hybridomas 
were genera leil. 729 of the primary hybridomas were then 
screened for die prtHliictionofananti-Neuirokinc-alpha anli- 
bixly. Screening was perlbmied under stringent coixlitions 
using I : lOdi luted supemalants in order lo pick up only clones 
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orhigbcralVinily. OH 2^) hybridonias scrtXMioJ, 23 were posi- 
live. iiKludiiig 1 6 IgM and 7 IgCi producers (:imong ihe laller. 
4 ji;ive :i siroiig \\xM bnck^nnind). In this oxpcYinictil, ihc 
is^iiype distribuiioii origCi anlibixJics was biased towards ihe 
InCi2 subclasses. Tliree ol'sex-eii hybridomas pnxiuced 
nniibtxlics of h^Cila subclass and \ wv prx>diit:ed an antibody 
origfi2b subclass, while ihe rcmaininji iwo were IgCl pn>- 
diiccr^. 

Supernal an Is !ri»m ail p»»silivc hybridoinas generated in Uic 
second cxperimeni were lesled t'ur the ability to inhibil Nen- 
irokinc-alpha -mediated proHt'cralion tiTI* cells. In the firsi 
screening expcrimeni. iwo hybridoinas pAiducinti IgG-neii- 
inili/.ing aiilibi»dies were delected ( these are anlibtidies I W '9 
uiid I2C'5). In additional oxperinvnis. the IgG-iKnitrolizinH 
activity ofihc hybridomas (i.e.. 16(9 and 12C5) werv con- 
Hniiet! and twti additional sinmtily nciitnili/ing supeniaiants 
t'rum hyhridonias 1 5C'U) and 4AC^ were idcniilicd. 

Ihree clones were subsequently expanded in vivo (a single 
clone, i.e.. I5C10, was aUi expanded in a iioilow fiber sys- 
lem). and the ;uilitxKJy piirilieti by allinity clm>nKitog/aphy. 
All threcttrihe clones were able to bind Neiilrokiiic-alplia on 
ihe surface ol"ilJl'-l evils and wca> also able to bind (i.e., 
"capture") Neiitnikinc-alpliii frum solution. 

Specifically, experiments were pcrl'omied iisini; the aiiti- 
Keutaikine-olpha inonoclonul antibodies described in the 
secnniloxperinieni ab4»vcutdeierminewheiherllic antibodies 
nenlralize Nenlrokine-a!ph:vNann>kine-alp!ia Receptor 
binding. Brielly. Nemn>kine-alpha proiein was bioiinylatcd 
iisinuLihc H./-link T NllS-biolin reagent (l^ierce. Ri>cklord. 
III. J.YiioTinylaied Neuirokine-alplia was then used !>• identily 



IS 



2it 



cell surliice paUeins tliat bind Neiiirokine-alpha. I*rehminar\' 
experiments dcmoiistraled thai Neuimkine-alpha binds m a 
receptor on B lymphoid cells. 

Ihe ijichision ol anti-NciiirT>kiue-alphn antibtidies tiener- 
atcti in the second experiment describetl above neinrtili/ed 
hindinjiorNeuir\)kine-alph:i lo a Nculnikine-alpha nxeplor. 
In a specilie cnibt>dinicnl. anti-Neiitrokine-alpha amibody 
\5i W neuinilizes biiKlinn of Neuimkine-alpha lo a Neu- 
trokinc-alpha Receiptor. 

I'hus, the anli-Neuiri>kine-alpha monoclonal antibodies 
generated in the second expcrimeni described above (in p*'»r- 
liciilar. antibody I.SCIO) reco^ni/c aiKl bind lo both meni- 
braiK'-bound and soluble Ncuirokinc-alpha pnUeiii and neu- 
tralize Ncuimkine-alpha/Neutrokinc-alpha Receptor binding 
in viia>. 

It will be ck^ir that the invention iiiay be pracliccxl mlier- 
wise thim as paniciilarly descrtbeii in the lorcgoing descrip- 
lion and examples. Nuniemus motlihcations and variations ol' 
llx^ present invent itin arc possible in liglil ol'the above teach - 
ings ajid. therefore, are within the scope of the appended 
claims. 

I he entire discUisnreofall publiealitms (inchiilin«i paleins, 
patent applicatitms. journal articles, labt)rator>' manuals, 
bixiks. or olhcTT documents) cited herein are hereby incorpo- 
rated by reference. 

l urther, the Sequence Listing submitted herewith, and the 
SequeiKC l .i.slin^s suboiilted in cnpendinyL application Slt. 
Nos. O9/00.S,S74, liled Jan. 12. 1998, US6()/().^r>.l<M>. fikxl 
Jan. 14, 1997, and K"iyUSy6/I7957. liled Oct. 25. 1996. in 
both conipnter and paper f*^rms in each ease, arc hereby 
incorporatc-d by reference in their entireties. 



SEQUniCE L3STI1IG 



^1£0> HUr-lRER OF ID IK)C: 41! 

^210:. SEQ ID HO 1 

^Zll-- LBIGTH: UOO 

<212> TYPE: DIIA 

<21i> ORGANISM: Homo capie-nc 

<:220> FEATUKK: 

<22l> HAHE/KEY. CVS 

*222> IXJCATIOU: i 1 47 i . . i lOrtl > 

<223> OTHER IIJFGRMATION : 



<400:> SEQUENCE: 1 

aaACtcagga r.aactctccc gaggggtgag ccaagccctg ccatgragcg cacgcaggac 

accaacaaac aCAfjaCaaca ggaaatgatc eattccctgt ggtcacctat tctaaaggcc 

ccaaccccca aagcccaagc agtgat atg gat gac Lcc aca gaa agg gag cag 

Wet Ai:p ADp Ser Tlir Clu Arg Clu Gin 



£0 
120 



tea cgc etc act tet tgc etc a<iy aaa acja yaa gaa atg aaa cCg aag 
Ser Arq Leu Tlii Ser Cya Lreu Lyc Lyo Axy Gla Clu Met hyc Leu Lyu 
10 IS 20 2S 

gag tgt gtt tec ate ere cca egg aag gaa age ecc tct gtc cga tec 
Glu Cys Val Ser lie Leu Pro .a.rg Ly." Glu Ser Pro Ser Val Arg Ser 

30 35 40 

tec aaa gac gga aag ctg ctg get gca ace ttg ccg ctg gca ctg ctg 
Ser Lyc Asp Gly Lys Leu Leu -Ma Ala Thr Leu Leu Leu Ala Leu Leu 
\S ^>0 55 

tct cgc tgc etc aeg gtg gtg tct tte tac cag gtg gcc gee ctg caa 
Ser C>*P Cyu L*u Thr Val Val Ser Phe Tyr Gin Val Ala Ala L^eu Gin 
60 6S 70 



221 



269 



317 



35S 



tigy gac ctg cjcc age etc cgy yea gag ccg cag ggc cac cac gctj gag 



413 
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Gly Asp Leu Ala Ser Leu Arg Ala Glu I^^ii Gin Olv Hie Kio Ala Clu 

80 85 

aag ctg cca gca gga gca gga get- ccc aag gcc ggc ccg qag gaa get 4S1 
Lyc Leu Pro Ala Gly Ala Gly Ala Pro Lys Ala Gly Leu Glu Glu Ala 
90 9S 100 lOS 

cca get gtc acc gcg gga r.r.g aaa arc ttt gaa cca cca get cca gga SOQ 
Pro Ala Val Thi Ala Gly Leu Lyc lie Phe Glu Pro Pro Ala P: o Gly 

110 115 120 

gaa ggc aac tec agt cag aac age aga aac aag cgt gcc get cag ggc 557 
Glu Gly Acn Ser Ser GJn Ann Ser Arg Aort Lyo Arg Ala Val Gin Gly 
12S J30 135 

cca gaa gaa aca gcc acc caa gac tgc ttg caa ctg <itL yea gac agt 605 
Pro Clu Glu Thr Val Thr Gin Acp Cyc Leu Gin Lc;u lie Ala Acp Ser 
140 MS ISO 

gaa aca cca acc aca caa aaa gga cct cac atra rtr. gt.t. cca tgg etc 
Glu Thr Pro Thr He Gin Lya Gly Stti Tyi Tlu Phe Val Pro Ti>- Leu 
155 ISO 1S5 

CCC age ccc aaa agg gga age gcc eta gaa gaa aaa gag aac jaa ata 701 
Leu Ser Phe Lys Arg Gly Ser Ala Leu Glu c;i;j l.yf: Glu Asn I.y:» Tie 
170 iH't 180 

ttg gtc aaa gaa «tt:L gyL tac ttt ttt aL<i t^L ygt rag gtt tta tat 749 
Leu Val Lys Glu Thr Gly Tyr Phe Phe He Tyr Gly Gin Val Lgu TVr 

190 195 :-U'J 

act gat a^ig acc tac gcc arg gga ciMt rr.^ ate cag atyj :iA<j .^a^ gr..? V97 
Thr Acp Lyo Thr Tyr Ala Met Gly Hio Leu He Gin Arg Lys Lvg Val 
205 :io ri5 

cat gtc ccc ggg gat gaa ccg agt ctg gtg acc etc ttt cg.i tgt ate ^iS 
Uic Val Phe Gly Azrp iHii [.e.'j Ver Leu Val Thr L«ii t^he Arg Cys He 
220 22^ ?.-*n 

caa aat atg cct gaa aca eta ccc aat a<i(. tcL- tgc Lat tea get ggc a9j 
Gin Acn Met Pro Glu Thr Leu Pro ^jsn .\=n Ser Cyc Tyr Ser Ala G!y 
23 5 2-'Ju ?4S 

act grra aaa ctg gaa gaa gga gat. ga** etc caa crt gca nr.a .-.-.-.^ ^ig^ 941 
He Ala Lys Leu Glu Glu Gly Asp Glu LOu Gin Leu Ala He Fio Aiy 
250 255 260 265 

gaa aat gca caa ata tea ccg gac gga gat gtc -ica etc :tc ggi gca ?S9 
Glu Asn Ala Gin He Ser Leu Asp Gly Anp Val Thr Phe Phe Gly Ala 

270 275 2^0 

teg a<ia ctg etg tgacctacct acaccatgtc tqtaqctatt t L cc tcccL t 1041 
Leu Lys Leu Leu 
2S5 

tctctgtacc tctaagaaga aaga.^tcr.aa ctgaaaar<ac raaaA^AAaf^ aaaaaaaaa 1100 



':210> SEQ ID NO 2 
*'211> LEMGTH: 285 
<212j. TYPE: PRT 
<2}^j. ORGAHISH: human 

<400> SEQUEMCE: 2 

Met A3p Acp Ser Thr Glu Arg Glu Gin Ser Arg Leu Thr £er Cyi; Leu 

5 10 15 

Ly9 Lyc Arg Glu Glu Met Lyo Leu Lyn Glu Cyn Val Ser He Le»: Prr. 
20 25 * 30 

Arg Lys Glu Ser Pro Ser Val Arg Ser Ser Lyc Acp Gly Lyc Leu Leu 
35 40 45* 

Ala Ala Thr Leu Leu Leu Ala Leu I-en Ser Cys Cys Leu Thr Val Val 
SO S5 60 

Set Phe Tyr Gin Val Aid Aid Leu Gin Gly Asp Leu Ala i;ex Leu Arg 
o5 70 75 BO 
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Ala Glu Leu Gin Gly Hie His Ala 'Jlu I.yn Leu Hro A'la Gly Ala Gly 

es 50 

Ala Pro Lyc Ala Gly Leu Glu Glu Ala Pro Ala Val Thr Ala Gly Leu 
100 105 110 

Lya lie PhR Glu Vro Pro Ala Pro Gly Glu Gly Ann Sex Ser Gin Ann 
US 320 12S 

Ser Artj Asn Lyc Arg Ala Val Gin Gly Pro Glu Glu Thr Val Tlir Gin 
130 135 110 

Aop Cyc Leu Gin Leu U* Ala Acp S*r Glu Thr Pro Thr lie Gin Lyc 
145 150 155 loO 

Civ Ser Tyi Thr Phe Val Pro Tip Usu Leu Ser Phe Lys Arg Gly Ser 

les I'^O 1''5 

Ala Leu Glu Glu Lys GJu Asn Lyc lie Leu Val l.ys Glu Thr Gly Tyi 
180 185 150 

Phe Phe Tie Tyr Gly Gin Val Leu Tyx Thr Acp Lys Thr Tyr Ala Met. 
195 200- 205 

Gly Hif? Leu lie Gin Arg Lys Lys Val Mis Val Phe Gly Asp Glu Leu 
210 21^> 220 

Oi^f Leu Val Thr Leu Phe Arg Cys lie Gin Aun Met Pro Glu Thr Leu 
2:5 230 335 240 

Pre Ann Asn i;cr Cyo Tyr Ser Ala Gly He PJa Lya Leu Glu Glu Gly 

245 2*^0 25r> 

Aup Glu Ldu Gin Leu Ala He Pro Ary Glu Acn Ala Glii He Kei Lou 
260 265 2-70 

Asf- Gly Xap Val Thr Phe Phe Gly Ala Leu l^yr. Leu Leu 
2T5 280 2Rr; 



<210> SEQ ID MO 3 

<211> LENGTH: 233 

. 212> TVr'E: FKT 

.;i3> ORGAMISH; Homo rtapi eno 

<*IOC> SECfUEHGE: 3 

Met Ser Thr Glu Ser Met He Arg Acp Val Glu Leu Ala Glu Glu Al-i 
I 5 10 l^* 

Leu Pi-n Lya Lyc Thr Gly Gly Pro Gin Gly Ser Arg Arg C-/r, Phe 
20 25 30 

Leu ser Leu Phe Sex Phe Leu He Val Ala Gly Ala Thr Thr Leu Phe 
3S 40 4S 

Cvo Leu Leu His Phe Gly Val He Gly Pro Gin Arg Glu Glu Phe Prn 
SO 55 60 

Aig Acp Leu Ser Leu He Sar Pro Leu Ala Gin Ala Val Arg Ser Ser 
65 ^0 IS eo 

Sei Arg Thr Pro Ser Acp Lys Pro Val Ala Hie Val Val Ala Acn Pro 

es 90 95 

Gin Ala Glu Gly Gin Leu Gin Trp Leu Aon Arg Arg Ala Acn Ala Lou 
100 105 HO 

Leu Ala Aan Gly Val Glu Leu Arg Acp Asn Gin Leu Val Val Pro Ser 
lis 120 125 

Glu Gly Leu Tyr Leu lie Tyr Ser Gin Val Leu Phe Lyc Gly Gin Gly 
130 135 140 

Cvo Pro Ser Thr His Val Leu Leu Thr His Thr lie Ser Arg 11c Ala 
145 150 155 160 



Val Ser Tyr Gin Thi Lyo Val Aon Leu Leu Ser Ala He Lyc Ser Pro 

16S no 175 
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Vya Gin Arg Cilu Thr Pro C]:i Gly Ala Glu Ala Lys Pro Trp Tyr Glu 
180 18S 190 

Pro lie Tyt Le-j Clv Gly Val Phe Gin Leu Glu Lyc Gly Asp Aig Leu 
195 200 205 

Ser -Ua Glu lie Aon Arg Pro Asp Tyr I.sii Asp Phft Ala Glu Srr Oly 
210 2lG 220 

Gin Val Tyr Phe Gly lie lie Ala Leu 
225 2.10 



-:210.* SEQ ID NO 4 

'-21 1> LENGTH: 205 

*r2l2> TYPE: PRT 

^213 > ORGAIIISH: Homo capieno 

Met- T!u Pro Pio Glu Aiy Leu Phe Leu Pro AXCj Val Arg Gly Tlir Thr 
15 10 15 

Leu Hie Leu Leu L*u Leu Gly Leu Leu Leu Val Leu Leu Pro Gly .Ma 

20 25 30 

Gin Gly L^u Pro Gly Val Gly Leu Tlir Pro Ser Ala Ala Gin Thr Ala 
35 40 45 

Arg Gin Hie Pro Lye Net Hie Leu Ala Hie Ser Thr Leu Lyc Fro .Ma 
50 S5 feO 

AK=* His L-?u Tie Gly Asp Pro Ser Lys Gin Asn Ser Leu Leu Trp Ar<j 
£5 70 75 ^0 

Ala Aon Thr Acp Arg .Ma Phe Leu Gin .Icp Gly Phe Ser Lc" Sn A:;n 

85 90 95 

Asr Sei Ijeu Le'j Val Pro Thr Ser Gly He Tyr Pile Val Tyr Set Gin 
100 lOS 110 

* 

Val V.^ I phn Ser Gly Lys A^lj Tyr Sor Pro Lys Ala Thr Ser Sci Pro 
lis 120 125 

Leu Tyr Leu Ala Hio Glu Val Gin Leu Phe Ser Ser Gin Tyr Fro Phe 
IjO 135 140 

Hie Val Pro Leu Leu Ser Ser Cln Lyo Met Val Tyr Pro Gly Leu. Gin 
I4b ISO 155 IfcO 

Glu Pro Trp Leu Hio Ser Mec Tyr His Gly Ala Ala Phe Gin Leu Thr 

ISS 170 175 

Gin Gly Asp Gin Leu Ser Thr Hie Thr Asp Gly He Pro Hie Leu val 
IdO 185 190 

Lft" S«T pro Thr Val Phe Phe Gly Ala Phe Ala Leu 

155 200 205 



<21C> SEQ ID NO 
•--2)1 > LKIJGTM: 2 
'212> TYPE: PRT 
<2I3> ORGANISM: 

<400> SEQOEIICE: 

Men Gly Ala 
1 

Gly Ser Leu Leu 
20 

Leu Leu Ala Val 
35 

Gin Ai;p Gin Gly 
50 



S 
4 

Hotno sapiens 
5 

Gly I.eu Glu Gly 
Leu Ala Val Ala 



Pro He Thr Val 
40 

Gly Leu Val Ttir 

55 



Arg Gly Gly Arg 
10 

Gly Ala Thr Ser 
25 

Leu Ala Val Leu 



Glu Thr Ala Asp 
&0 



I.eu Gin Gly Arg 
15 

Leu Val Thr Leu 
30 

Ala Leu Val Pro 
45 

Pro Gly Ala Gin 



Ala Gin Gin Gly Leu Gly Phe Gin Lyn Leu Pro Glu Glu Glu Pro Glu 
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&b VO 7S fto 

Tht Acf.' Leu Ser Pro Gly Leu Pro Ala Ala Hio Leu lie Cly Ala Pro 

as 90 95 

Lou Lyo Cly Cln Cly Leu Cly Trp Clu Thr Thr Lya Glu Gin Ala Phe 
100 lOS 110 

Lou Thr SGI Cly Thr Cln Phe Ser Asp Ala Glu Gly Le-u Ala Leu Pro 
US 120 125 

Gin Asp Gly Lgu Tyr Tyr Leu Tyr Cys Leu Val Gly Tyr Arg Gly Arg 
1^0 135 MO 

Ala Pio Pro Gly Gly Gly Aul- Pio Clii Cly Arcj Ser Val Thr Leu Arg 
145 150 155 160 

Ser Ser Leu Tyr Arg Ala Gly Gly Ala Tyr Cly Pro Cly Thr Pro Glu 
- 165 170 175 

Leu Leu l^eu Glu Gly Ala Clu Tlir Val Tlir Pro Val Leu Asp Pro Ala 
180 185 190 

Arg Arg Gin Gly Tyr Gly Pio Leu Trp Tyr Thr Ser Val Cly Phe Gly 
195 200 20S 

Gly Leu val Gin Leu Arg Arg Gly Glu Arg Val Tyr Val Aan II Ser 
210 215 220 

Hiz Pro Aop Met Val Agj:- Phe Ala Ajrg Cly Lyo Thr Phe Phe Gly Ala 
225 23U 2J<5 240 

val Met val Gly 



<2l<i> ^T.Q ID IJO 

-;;ii> LL'KGTH; 2-Jl 

^ 212 > TYPE: PET 

'.213.-. ORGAIIISH: HC^ik;- Gapienc 

<22C> FEATURE: 

<22>> OTHER I i! FORMAT 1011: Deccrlpcior. of Ccflibined DHA/PJIA Molecule: n 
equals a, t. g, or c 

<400, SKOyFltJf^E: r; 

MeL Gin Gin Pro Phe Acn Tyi Pro Tyi Pro Gin lie Tyr Trp Val Aap 
15 lO 15 

b'er yer P-la ^er :;er Pro Trp Ala Pro Pro Gly Thr Val Leu Pro Cyc 
20 25 .10 

Pro rtir Sei Val Pro Atg Arq Pro Gly Gin Aig Aig Pro Pro Pro Pro 
35 40 45 

Pro Pro Pro Pro Pro Leu Pro Pro Pro Pro Pro Pro Pro Pro Leu Pro 
SO 55 f.0 

Pro Leu Pro Leu Pro Pro Leu Lye Lys Ai\j Gly Asn His Ser Thr Gly 
65 70 75 80 

Leu Leu Leu Val McL Phe Phe Met Val Leu Val Ala Leu Vol Gly 

HS 90 95 

Leu Gly Leu Gly Met Phf Gin Leu Phe Hia Leu Gin Lyo Glu Leu Ala 
100 105 110 

Glu Leu Arg Glu iier Thr Ser Gin Hec His Thr Ala s;er Ser Leu Glu 
IIG 120 125 

Lyn Gin He Gly His Pro Ser Pro Pro Pro Glu Lyc Lyo Glu Leu Arg 
130 135 140 

Lyc Val Ala Hio Lou Thr Gly Lyc Ser Acn Sor Arg Scr Hec Pro Leu 
145 150 * 15b 160 

Glu Trp Glu Asp Till" TvT Gly lie Val Leu Leu Ser Gly Val Lys Tyr 

16S 170 175 

Lyr. t.yr. Gly Gly Leu Val lie Asn Glu Thr Gly Leu Tyr Phe Val T'/r 
180 18& 190 
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Ser Lys Val Tyr Phe Arg Gly Gin S«r C>'c Am I\cn Leu i>ro Leu Ser 
19S 200 205 

Hie Lys Val Tv'r Met Arg Aon Ser Lye Tyi Pro Gin Acp Leu val Her 
210 215 2^0 

Met Glu Gly l.yn M^t Met Ser Tyr Cys Thr Thr CAy C,}n Mer Trf- «la 

225 230 235 240 

Arg Ser .Ser Tyr Leu Gly A.la Val Phe Acn Leu Thr Ser Ala Ajrp His 

245 250 255 

Leu Tyr VaI Asn Val Ser Glu Leu Ser tv?u Val Asn Phe Glu Glu Ser 
260 265 2-;0 

Gin Thr Phe Phe Gly Leu Tyr Lyc Leu 
275 280 



<210> SEQ 3D HO 7 

<2ia* LENGTH: 337 

<212* TYPE: DNA 

*.213> ORGANIST-): Hcmio capi ena 

<220> FEATURE: 

<22'i> OTHER IMFORM-ATIOU: D-scripnion of Combined DIIA/PJIA M^l r><r:ii 1 e : n 

equals a, t, g, or c 
-:22l> IJAMS/KEi: tnisc f^^luL^ 
^222^ LOCATIOM: iy) 

K22i> OTHER INFORMATIOII : n equals a, t, g. or c 
<221> £»AME/KhY: raise foatuic 
<222v LOCATIOH: 158) 

*.223 > OTHER IHFORMATlOlJ : n e-guals . t. g. r.j o 
-:221> NAMS/KE'f; miiic £trsiLurr- 
<222> LOCATION: ^67» . . (Tlj 

c22j> OTHER iriFORMATlGIJ : n equalc a, Z. g. cr C 
<22J> NAMR/KEY: mice feature 
<222'> LOCATION: <212i 

-:223> OTHER IHFORMATIOtI = n «^ualo a, t, Oi c 

*-221> llAME/KET/i tnisc feature 
<222> LOCATIOW: (255) 

<223> OTHER IHFORMATIOtI . n equal;; a. t. g or c 
<221^ ttAl^E/KEy : mice feature 
.222> LOCATION: 12971 

<.223> OTHER INFOPJIATIOII : n equal:? a, t. ^ Ot C 
':221> llAME/REY: misc feature 
<222> LOCATION: (30Ci 

<223> OTHER INFORMATION: n equalo a. t, g. or c 
v-221> NAME/KEY: misc feature 
<222> LOCATION: ;*32 0) 

<:223> OTHER INFORMATION- n equals a. t, g. or c 
<22I> TlAME/KEY: mice feature 
<222> LOCATION: (33 5} 

<r223> OTHER INFORMATION: n equals a, t, g, or c 
<400> SEgUEtlCE: 7 

ggntaactct cccgaggggt gagccaagcc ctgccatgta gtocacgcag gaoatcanca 60 
aacacannnn ncaggaaata acccattccc tgtggtcact tarcctaaag gccccaacct 120 
tcaaagttca agcagtgar.a tggatgactc cacagaaagg gagcagtcac gccttacttr ISO 
ttgccttaag aaaagagaag aaatgaaaet gnaagqagtg cgLttcrc^tc ctcccacgga 240 
aggaaagccc ctctntccga tcctccaaag acggaaagct gctggctgca accttgntgn 300 
tggcattgtg ttcttgcttgn ctcaaggtgg tgttntt 337 



<210> SEQ ID NO 8 

<211> LEKCTH: 509 

<212> TYPE: DNA 

<213> ORGANISM: Horoo sapiens 

<220^ FEATURE: 

<223> OTHER INFORMATION: Description of Combined DIIA/RIIA Molecule: 11 

equals a, t, g, or c 
<221> NAME/KEY: niliic,feature 
<222> mCATION: ilOI 

<223> OTHER INFORMATION: n equals a, t, g, oi e 
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<22i> riAHB/KKV; mice tftAture 
<222> LOCATIOH: Ui) 

':223> OTHER INFORKATIOJJ: n equal O a, L, y, oi c 
<22l> IIAME/KEY: iniec.feaLure 
<222> LOCATION: i209> 

<223> OTHER IIJFORMATION : n equal 3 a, t. g, or c 
^221 > IJAME/KEY: taicc feacurft 
^222> LOCATION: i.H«i> 

<223> OTHER INFORMATION: n equals a, t. <j. ui c 
<221-* llAME/KEY: mioc feature 
«.222> LOCATIOH: 1322) 

<223> OTHER INFORMATION: n equals a, t, c. or c 
c221> NAME/KEY: misc feacure 
^222> LOCATION: i32 5) 

<223> OTHER INFORMATION: n equalii a, C, cj, or C 
<22I> IIAME/KEY: misc feature 
<:222> LOCATION: (334) 

<223> OTHER INFORMATION: n cqualD a. c. g, or c 
c221> MAJ4E/KEY: misc feature 
«.222^ LOCATION: {34.3^ 

<223> OTHER INFORMATION: n equdlif a. t. a. ot c 
<221> HAJ4E/KEY; misc, feature 
<222> L0C7»TI0N: 134 7) 

<223> OTHER INFOPJ^ATIOH : n equals a. t. g, or c 
<221> NAME/KEY: mine feacurfs 
<-222--. LOCATION: i3Sl} 

<.223> OTHER INFORMATION: n equals a. t, 9. or C 
<221> IiAKE/Kri; mioc feature 
4:222 :» LOCATION: i356i 

<223> OTHER INF0RI1ATI0H : n equal o a, t, g, ot c 
<22l> NAME/KEY: misc feature 
*222> LOCATION: (40(3} UIO) 

'223> OTHER INFORMATION: n equal c a, t, g, or o 
<221> IIAME/KEY: Tniifcfeat ure 
<222> LOCATION: ■416) 

<22j> other INFORMOTIOII : n equalo a. c. c. or c 
c221> nAME/KE-)^: mice. feature 
-222> lOCATIONr 1423) 

<.223.> OTHER IN FORMATION: n equals a, t . g, or t 
<221> NAME /KEY: mi3C feature 
<222> LOCATION: 14241 

*.223> OTHER INFORMATION: n equals a, t. g, or c 
<221:> aaME/KEY: mioc. feature 
< 222 > LOCATION. i42o» . . (477/ 

<223> OTHER INFORMATION: n equals a, t. g, ox c 
^221> NAME/KEY: raifiC. feat ure 
<222> LOCATIOH: (429/ 

<223> OTHER INFOPJ^TION: n equals a, t, g, ox c 
<22i> NAME/KEY: mioc feature 
<2^:2> LOCATION: {43 1) 

*223> OTHER INFORMATION: n equals a. t, g. or c 
'.221 > IJAME/Kr/: miuc_ feature 
<222> bOCATION: •:433) 

<223> OTHER INFORMATION: n equals a, t, g. or c 
<22i> riAME/KEY: mice feature 
<222> IX>CAT10N: { 43 Bj . . (439 ) 

<223> OTHER INFORMATION: n equals a, t, g, or r 
*221> NAME/KETf: mice feature 
<222> UOCATION: t443>..(444i 

<223> OTHER INFORMATION: n equals a, t. c. or C 
<221> NAME/KEY: raioc feature 
< 2 22 > LOCATION: i446)..(447) 

<223> OTHER INFORHATlOtJ : n equals a, t . g. or c 
-;221> NAME/KEY: taiac. feature 
c222> LOCATION: {449).. (4S0) 

<223> OTHER INFORMATION: n equalo a, t, g. or C 
<22i> HAME/KKY: mioc feature 
< 222 > LOCATION: !4S2)..(453) 

<-223:> OTHER INF0PJ1ATI0N : n pquals a. t. g. or c 
<:221> 14AKE/KEY: inisc_f eat ure 
<222> UMTATION: MSS) 

<223> OTHER INF0PJ1ATI01I : n equals a, t. g. or c 
<221> NAJ4E/KEY: taicc feature 
<222> LOCATION; (461).. (462) 

<:223> OTHER INFORMATIOfJ : n equalo a, t. g, or C 
-r221^ liAME/KEY: miec feature 
<222> LOCATION: (46S1 

'<223> OTHER INFORMATION: n equals a. t. g, or c 
<221> tiAME/KEY: raise .feature 
<222> LOCATION: (469) 
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OTHER irJFORMATlON: n equals a, t, g. or r 
*221> IIAKE/KEV: mi ac. feature 
k1Z1> USCATION: KAIW . . (4~2) 

<223> OTHER IHFORMATIOU: n equals a, L. g, or c 
<221> tUME/KEY: mice feature 
<222> LOfATlOH: i*'.'^! 

<223v OTM^R INFOHMATTOII : n equals a, t. g. or c 
<221> HAME/KEY: aim^- feature 
-.222 > LOCATION: {47?)..(451j 

-.221? OTHER INFORMATION: n equalc a. c. g, or c 
<22l> I3AME/KE*^: micc .feature 
.;222> LOCATION: M9o) 

. 221> OTHER INFORMATIOIJ. n eqiiA 1 D a, t, g. or c 
<221> IIAME/KEY: mice feature 
<222^ LOCATION: t49e> 

<223> OTHER INFORMATION: n equals a, t, g, or c 
<221> IIAME/KEY; n>i=c feature 
<222> LOCATION: fSOt) 

-r22"i-> OTHER INF-JHMATIOIJ . :i eq^ia I n a. t. g, or C 



<4 0C.- SEQUENCE: 8 
aatccggcan agnaaactgg ttacctttct 
acctacgcra tgggacar.ct. agtccagagg 
Agtctggtga ctttgtLtcg atgcattcaa 
i.yctactcag ccggcattgc aaaactggna 
aggqgaaaat gcacajtcac cactgggatg 
aaccqctgtg acctnctcac aiicancjtgct 
aacctcLLaq gaaggaAggi* LCcttaactq 
angnynnv^tra ngr.ggggnrvg tr.nncnngnn 
ngtaaaaatg gggccnaiigq qgqnttttc 



atatatggtc aggtttcaca tactgataag 
^agaaggtcc at.gtctttgg gg^rgaattg 
aatatgcctg aaacactacrc caataattcc 
ggaaggagat gaactccaac tcgcaatacc 
gagatgccca cattttttgg gcgccattga 
gttngctatt ttncctnoct nttctntgoc 
ggetaacaacc caaaotaaann tLaa^rigggt. 
gnnr.r.r.tngg nncar.nr.tnt nnt ngggnnn 



120 
240 

420 
509 



^210> 
<211> 
» 212 > 
* 213- 
':220> 
.221 > 
<222> 

.:2i:3> 

<:22I > 
222 > 
-223 > 
<221> 
<222> 
*223> 
<221 > 
^ 222 > 
»:223 > 
22I> 
<222> 
^223> 
<221> 

-r222> 

<223.- 
<221> 

<:221 > 
<222 ^ 
«:223.^ 
^221> 
<^^l> 
<223 > 
<22i> 
. 222 > 
«:223-> 
<221> 
<222> 
<223> 
<221> 



SEQ ID NO 9 
LENGTH. -397 
TYPE : DNA 

ORGANISM; Hoit.o sapienc 
FEATURE : 

MAME/KEY: iiioc feature 
LOCATION: <:i68) 

OTHER INFORMATION: n equals a, 
NAMK/KEY: mice fear.uT« 
l/irATION: (213.) 

OTHER INFORHATlOll: ri equal a a. 
HAME/KEY: misc _f eat ure 
LOCATION: ''286) 

OTHER INFORMATION: n equals a, 
HAME/KEY: wise feature 
LOCATION: (32S) 

OTHER INFORMATION- n equals a. 
HAME/KEY: mLsc feature 
LOCATION: f34di 

OTHER IHFORMA.TION: n equals a, 
NAMK/KEY: misc feature 
LOCATION: <40ei 

OTHER INFORMATION: n equals a, 
HAXE/KEY: misc feature 
LOCATION; •415) 

OTHER INFORMATION: n equals a. 
M.i>ME/KEY: misc Ceature 
iOrATION: (419) 

OTHSR INFOPJ4ATI0H: n equal a a. 
HAME/KEY: raicc_f eatur e 
LOCATION: i43 7) 

OTHER INFORMATIOtI: n equals a, 
NAME/KEY: miac feature 
LOCATION: <442) 

OTHER INFORMATION: n equals a, 
NAME/KEY: inicc_ f eatur e 
LOCATION: M67J 

OTHER INFORMATION: n equals a, 
NAME/KEY: misc feature 



t. g, or c 



L, g. or c 



t, g, or c 



c , g, or c 



t, g, or c 



L. q, or c 



t, g, or c 



t, g. or c 



t. g. or c 



t, 9, or c 



t. g. or c 
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<223- OTHER INFORKATIOn : n equals a, t. a, or c 
-.221- IIAME/KEY: caiuc Et-atuxe 
^222.- tjOCATIOlI: i4?6) 

<223> OTHER INFORKATIOH: n equal 6 a. t, g. or c 
<:221> IXAMK/KtY : raise, Eeacure 
<27.7.> I/)rATTQJI. 1481 i 

.225> OTHER IKFORHSTIOlJ . n ecjualc a, t . g, or c 
':221> tIANE/KEY: raiuc Ct^atuie 
<222> LOCATION; • -i 8 i J . ( 4 34 i 

<223> OTHER III FORMAT 1 DtJ : n equal C a, C. g, or c 
*.221> IIAME/KEY: raicic feature 
*222> LOCATION: (494/ 

<223 > OTHER INPORHATIOII : n equals a. t. g, or c 
<40u> SEOUEtJCE: 9 

aactcggcac gag-raaggcc ggcciggagg aagctccagc tgtcaccgcg ggaccgaaaa 
r.i-r.r.rgaacc acragrr.cca ggag.^^ggra acr.Ov-agtca gaaragcaga aataagcgr.g 
ccgLLcagyg Lccaga^gaci acagtcacLC aagiictgcLL gcaacLgntt gcagacaglg 
aaacaccaac tatacaaaaa ggccccct.cc cgntgccaca tt.tgggccaa ggaatggaga 
garrrrtt-g rrrgg^aaca r rt.t gv-c^aA ctciccagat .icrct tenet ctccgggaac 
caaaqgaaaa cctctactca gattnacaca tccgttccca tgggtntctc aagtttcaaa 
aggggagtgc ccttaggagg aaaaggggat aaacaCtggc caaggnactg gttantttnt 
aaac-=\r,9gtc aggtcr.nr.ar anrtggragg cctcgccatg ggcattnatt canggngagg 



60 
I20 
180 
240 
?00 
3»0 
3 20 
480 
49*7 



'SKQ lO MO 10 
<2\^ ^ I.EHGTH - 21 
< 2 1 2 TtPE : DWA 

<213.- ORGAWISM: AiLifiv:ial Sequence 

• 220'^ FEATURE: 

<22i-- tlAHE/KE'f: primer bind 

tf22j> OTHER INFOKMATiOD: primer 

<4 00 % SE^^BICE : 10 

gLgvy«»*-^*-'^ gccvccgguc agagcLcj 



27 



^:,*lu'.- i;to iO KO 11 
^211 > I.rNGTH: 33 
<212> Ti'PE : DNA 

<213> ORGAMTSM: Artificial Sequence 

<220> FEATURE: 

v221> MAME/KEY: primer bind 

<223> OTHER I [i FORMAT! OH ; primer 

*.40Cp.- SEQUEtlCE: 11 

gcgaagcttt tatcacagca gtttcaatgc acc 



53 



*210> SEO ID IIO 12 
<211> E>ENGTH: 26 
<212> TYPE: DJIA 

<213> ORGANISM: Artificial Sequence 

<220> FEATURE; 

«:221> nAM7/KRY: primer bind 

V 22 3 -OTHER TNFORr4ATlorJ : primer 

<400> SEOUENCE: 12 
gtgtcatgag cccccgggca gagccg 



26 



<210> SEO ID NO 13 
'=211.- LEIIGTH: 33 
<212> TYPE: DNA 

<213> ORCAN[SM: Artificial Sequence 
<220> FEATURE: 
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<?.2i> IIAME/KET'/: primer bind 
*223> OTHER INFORflATIOIJ : pi iowr 

<:4 00> SEOUEHCE; 13 

gtgaagctct cattacagca gLtccaatgc acc 33 



<210> SEQ ID KO 14 
c211> LENGTH: 28 
<212> TYPE: DNA 

<213> ORGANISM : Artificial Sequence 

-.220> FEATURE- 

c221> llAME/KEY: primer, bind 

< 2 2 3 > OTHER I HFORHAT I OH : i i ohj i 

<400> SEQUEIICE: H 

gcgggatccc cgggcagagc tgcagggc 2 8 



<2I0> SEQ ID HO 15 

<211> LENGTH: 33 

<212> TYPE: DHA 

*;213> ORGA>IISM: Artificial b'tfquence 

<220^ FEATURE: 

<221> IJAJ^E/'KE*/ : prira*r bind 

':223> OTHER INFORMATION pi mn^i 

<^00> SEOyEtlCE: IS 

gr.gcjgatcct r.a^t. n<~agv:fl gtttj'flatg-r 



<210> SEQ ID KO It 
<2U> LENGTH: 120 
<212- T"/PE: DKA 

*213> ORflATITSM-. Arritio;ai o^-]>;^nr-r' 

C.220* FEATURE: 

<221? NAME /KEY: priniet bind 

<223> OTHER IMFORt4ATIOH . piiowr 

<400> SEQUEIICE. 1£ 

gcgggatccg ccaccatgaa ctcctrct«:c acaacjccjccc tcgvl^'rcagr tgccctctcc £-0 

ctggggctgc tcccggtgct gcctqclgcc l tcccagccc cats', l yLytiy etcaaygytjac 120 

ctggccagc 129 



<:210,- SEQ ID NO 17 

<211> LEIJGTH: 30 

<:212> TYPE: DlIA 

<213> ORGANISM: Artificial Sequence 

<220> FEATURE: 

»221» HAME/'KEY: primer bind 

<.22 3> OTHER IIIFORMATIOII : prinvsr 

<400> SEQUEIICE: 1"? 

gtgggatcci tacagcagtr. tcaargcac-r 3 0 



<210> SEQ ID HO 18 

<211> LENGTH: 903 

<212> TYPE: DNA 

c213 3 ORGAHISM: Homo napi enr. 

<220> FEATURE: 

«221> NAME /KEY: CDS 

<222> LOCATION: (1) . . {196) 

<400> SEOUEIJCE : 18 

atg gat gac tec aca gaa agg gag cag tea cgc ctt act tct tgc ctt 4 9 

Met Aap Acp Ser Thr Glu Arg Gl u Gin Ser Arg l^u Thr Ser Cyo Leu 
15 10 15 

aag aaa aga gaa gaa atg aaa ctg aag gag tgt get tec ate etc r:cd 9& 
Lys Lyo Aig Glu Glu Met Lyo Leu Lya Glu Cyii V<j1 Skl lit* Leu Pio 
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act LCg ttt cga L<jt dtc caa aat atg cct ac^ eta ccc aac a.Ht 

Thr Leu Phe Arg Cys lie Gin Asn Wee Pro Glu Thr Leu Pro Acn Acn 
210 215 

tec cgc r.at. t-.iTa get ggc att gea aaa ctg gaa gaa gga gat. gaa etc 

Ser Cyc Tyr Ser Al<* Gly He Ala Lyc! L^u Glu Glu Gly Asp Glu Leu 

225 230 235 240 

caa ccc gca at a cca aga gaa aac gca eaa aca tea ctg got gga gat 

Gin Leu Ala lie Pro Arg Glu Aan Ala Gin He Ser l.«u Acp Gly Anp 

245 250 2'i5 

ytc aca ttt tti ggt gca tug aaa ctg ctg tgacctacii acaccatgtc 

Val Thr Phe Phe Gly Ala Leu Lye Leu Leu 
260 2t>5 



20 ZS 30 

cgy aag gaa age ccc tct gtc cga tec t-ce aaa qac gga aag etg ctg 14-1 

Arg Lys Glu Ser Pro Ser Val Arg Ser S-r Lys Asp Gly Lyo Leu Leu 
35 40 45 

get gca ace ttg ctg ctg gca ecg ctg tct tgc cge cte acg gtg gtg 

Ala Ala Thr Leu Len r«^u Ala Leu (*eu Ser Cyr Tyn Leu Thr Val Val 

50 55 60 

tct ccc tac cag gtg gcc gcc ctg caa ggg gac ctg gcc age etc egg 210 

Ser Phe ryr Gin Val Ala Ala Leu Gin Gly Acp Leu Ala Ser 1-cu Arg 

€5 70 ^5 RO 

gca yag ctg cag ggc cac cae gey gag aag ccg cca ge^ gga gca qga 288 

Ala Glu Leu Gin Gly Hip His Ala Glu Lya Leu Pro Ala Gly Ala Gly 

65 90 95 

gcc ccc aag gcc ggc ctg gag gaa get cca get gtc oec gcg gga etg 'MC 

Ala Pro by 3 Ala Gly l.ftu Glu Glu Ala Pro Ala Val Thr Ala Gly Leu 

100 105 110 

aaa ate cct gaa cca cca get cca gga gaa ggc aac tee age cag aac 334 

Lys He Phe Glu Pro Pro Ala Pro Gly Glu Gly Acn Ser Ser Gin Asn 

US 120 120 

age aga aat aag cgt qcc gtt cag ggt cca gaa gaa aca gf)a tct. tac 4*2 

Sei Aig Atfii LVD Arg A.la val Gin Giy Pro Glu Glu Thi Gly St*i Tyr 

130 135 140 

aca ccc gtt cca egg cct ccc age ttt aao agg ggo jgc gcc cca gaa ibO 

Thr Phe Val Pro Trp Leu Lftii Sf?r Phe Lyn Arg Gly Spr AlA Le'J Glu 

145 150 155 1^0 

gaa aaa gag aat aa<i aca ttg gtc aaa gaa act qqt cac itl ttr ata 528 

Glu Ly= Glu Acn Lyc lie Leu Val Lyo Glu Thr Gly Tyr Phr Phe 11^ 

l(ib 170 1 

tac ggc cag gtc tea cat act gat aag ace tac gcc atg gtf<s car cca bVb 

Tyi Gly Gin Val Leu Tyr Thr Aap Lyc Thr Tyr Ala Met Gly Hio Leu 

180 185 190 

act cag ayg aag aag gtc cat gcc ttt ggg gaf gaa ccg agt ecg gtg »24 

lie Gin Arg Lya Lyc Val Hie Val Ph#» Gly Acp. Glu t^u Ser L.»u Val 

195 200 205 



6-7 2 



'd8 



18 



cgtagctatt ttccccccct tctccgtacc cctaaga«ga aagaatetaa ccgaaaacac 57© 



caaaaaaaaa aaaaaaaaaa aaaaa 



903 



<210-> SEO WO 19 

<211> LE^^GTH: 26€ 

<212> TYPE: PRT 

<213> ORGAIIISH; HomO oapieno 

<400> SEQUmCE; 19 

Met Asp Asp Scr Thr Glu A-rg Glu Gin Ser Arg Leu Thr S^r Cys Leu 
15 10 15 



Lyc Lyu Arg Glu Glu Met Lys Leu Lyn Glu Cys Val Ser He Leu Pro 
20 25 3 0 
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Arg Lyo Ulu S<!r Pro 5er Val Arg Ser £er Lyc Acp fily Lyn Leu (>-u 
35 40 4S 

Ala Ala Thr Leu Leu Leu Ala l^u Leu Ser Cyc Cyc Leu Tin Val Val 
50 55 . 60 

Ser fhe T/i Gin I Ala Ala Leu Gin Gly Asp I.ftU Ala ier lrf^u Ajg 
<;q 70 75 SO 

Ala Glu Leu Gin Gly Hio Hio Ala Clu Lyc Leu Pxo Ala Gly Ala Gly 

85 90 95 

Ala Pro I.yc Ala Gly :^eu GIj Glu Ala Pro Ala Val Thr Ala GJy 
100 105 110 

Lya lie E^e Glu Pro Pro Ala Pro Gly Glu Gly At;ii Ser Ser Gin trnn 
115 120 125 

Ser Arg Aan Lyn Arg Ala Val Gin Gly Pro (JIti Glu Thr Gly Ser Tyr 
130 ]1t 140 

Thr Phe Val Pro Trp Leu Leu Ser Phe Lyii Aag Gly Ser Ala Leu Glu 
X45 150 155 160 

Glu Lys Glu Aan Lya lie Leu Val Lyc Glu Thr Gly T^-r Phs Phe lie 

IbS 170 175 

Tyr <;iy Gin Val Leu Tyr Thr Acp Lyi; Thr Tyr Ala MeL Gly Hin Leu 
180 185 190 

lie Gin Arg Lyc bya Val Hio Val Phe Gly Aqp Glu Lou <er Leu Val 

i<i5 200 

Thi Leu ?h« Ary Cyc lie Gin Auii Met Pro Glu Thr Leu Pro Auii hisr. 
210 215 220 

5jer Cyn Tyr i;er Ax^ Gly lie Ala Lyn L*u Glu Cil" <:;ly Acp Glu Lru 

230 7-^^ 240 

Gin Leu Ala lie Pxo Arg Glu Ain Ala Gin He Svt Leu Acp Gly Asp 

245 250 255 

Val Thr r-he Fhe Gly Ala Leu Lya Leu Leu 
2t;0 265 



*:210> SEP ID HO 20 

<211> LENGTH: i3o 

^212> TYPE; PKT 

•^23 3> ORGANISM 1 Homo sapiens 

..400> SEQUEHCE: 20 

Hie Ser Val Leu Hie Leu Val Pro He Aen Ala Thr Ser Lys Aop Acp 
15 10 15 

Ser AGp Val Thr Glu Val Met Trp Gin Pro Ala Leu Arg Arg Gly Arg 
20 25 30 

Gly Leu Gin Ala Gin Gly Tyr Gly Val Arg He Gin Acp Ala Gly Val 
35 4 0 45 

Tyr Leu Leu Tyr Ser Gin Val Leu Phe Gin Asp Val Thr Phe Thr «ec 
50 55 60 

Gly Gin Val Val Ser Arg Glu Gly Gin Gly Axg Gin Glu Thr Leu Phe 
£5 70 75 ttO 

Arg cyc He Arg Ser Met Pro Ser His Pro Ajsp Arg Al* Tyr Ann Ser 

85 90 95 

eye Tyr Ser Ala Gly Val Phe His Leu His Gin Gly Acp He Leu Ser 
100 105 HO 

Val He He Pro Arg Ala Arg Ala Lyc Leu Ann r.#ni Ser Pro His Gly 
115 120 125 



Thx Phe Leu Gly Phe Val Lys Leu 
1.30 135 
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- 210> SEO 3D HO 21 
<2\l> LENGTH: A62 
<212.- TYPE: DNA 

<213> ORGAHlSM: Hcnio capieno 

jtccicLgtcc Acjcqtccqyti acjactat't-yw I actcacjcjact cjccttcagct yaLccjcacjac 60 

tccgaaaccc cgaccaccca gaaaggtrct cacacctttg ttcctcggct gctctctttc 120 

aaacgiggcr ctgcc.~tgga agagaaagaa aacaaaaccc tggrtaaaqa aactggttac 130 

ttctLLatc-t acggccaggi tctttacac, gaLaagaeCL acgccacggq tcacccgaCt 240 

cagcgcaaga aagcccacgt cttcggcgac gagccgcccc cggttactct gttccgctgc 300 

atccagaaca cgccggaaac: r.ctr.ccr.aac aactcctgct actccgctgg catcgcaaaa 360 

ccggaagagg gtqatgaact cjcagct-cjgca attccccgcg aaaacgcaca aatttcLcLy 420 

gacggtgacg caaccctcct tggcgcaccg aaacccccgc aa 462 

t210- SEQ JD IJO 22 
'211 ' LEllGTH: 1040 
';2l2.- TrPE: DH.-. 

- 21 3 > ORCi.'-JdSM: Hcwro sapiens 
'.220> FEATURE: 

c 2 2 1 IJAH-i / 1: tTi : 'CVH 

<7.?.2^ UOCATIOH. -.1} •:4oftJ 

-4 00 > SEQUENCE: 22 

cgc qtg gca gac etc get cct cct gca cca cgc ccg cct gga cgc 4 8 

Arg Val V.=il Ar:p I.eu -rt Ala ^'^o Pro Ala Pro Cyc Leu Pro Oly (yfi 

1 10 IG 

cgc cat let *.aa cat gat gaL aat gya atg aac cic aya aac aga act 9f. 
Arg Hie s:^T Gin Hie Acp Anp Ann Gly Met Acn Leu Arg Acn Arg Thx 
20 2S 30 

lac acA rtt gtt cca egg rrr. cr.c age rc. r, aaa aga gga aat gcc ttg 14 4 

?yr Thr ?;ie Val Pro Trp Leu Leu Set Phe Lyc Arg Gly Asn Ala Leu 
1 S 4 0 4 5 

gag gag aaa gag aac aaa ata gtg gtg agg caa aca ggc T;at tec etc 192 
Ulu Olu Lya c:iu Aan Lvu Uo Val Val Arg Gin rhr Gly Tyr Phe Phe 
'iO CO 

ate Lac <igc caq get eta tac acq gac ccc ate ttt get atg ggc cat 240 
lie Tyr Ser Gin Val Leu Tyr Thx Asp Pro lie Phe Ala Met Gly His 
65 70 75 80 

gtc ale CACj agg -tag sua at a crac gtc ttt ggg gac gag ccg age ctg 2BB 
Val lie Ctn Arg Lyc Lyc Val »ir. Val Pb« Gly Acp Glu Leu Ser Leu 

85 90 95 

gcg aec ccg etc cga igt att cag aat atg ecc aaa aca ctg ccc aac 336 
Val Thr Leu Phe Arg Cys lie Cln Acn Met Pro Lyn Thr Leu Pro Acn 
100 105 110 

aat tec tqc tac tcy get gyt- ate gey agg ctg gaa gaa gga gat gag 384 
Acn Ser Cyu Tyi Sex Ala Gly lie Ala Arg Leu Glu Clu Cly Asp Glu 
lis 120 125 

att cag ctt gca act cct egg gag aat gca cag Qtt Cca cgc aac gga 432 
lie Gin Oeii Ala lie Pro Arg Glu Asn Ala Gin lie Ser Arg Acn Gly 
190 135 140 

gac gac acc etc ttt ggt gcc cca aaa ctg ctg caa ctcacicgct 478 
Acp Acp Thr Phe Phe Cly Ala Leu Lya Leu Leu 
145 150 155 

ggagtgcgtg accccccccc ctcgccttct ctgtacctcc gagggagaaa cagacgactg 538 
gaaaaaceaa aagatgggga aagccgccag cgaaagtctt ctcgtgaccc gtcgaaccCg 598 



atccaaacea ggaaatataa cagacagcea caaccgaagt gtgccacgtg agtCatgaga 



£58 
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104 0 



aacagagccc gccjctcagaa agaccgg^cg aggaagaccg ttttctccag tcctttgcca 718 

acacgcaccg caacctcgcc cttcgccttg ggtgacacat. gttciigaatg cagggagact 778 

tcctcgtctc gcgacrcgcc acgagaagag ggcccacaac tgcaggtcac cgaagcatcc GiS 

acgrtaagrx t.craggaf.r.r.a czr. t ccct T.c rrorgcraag i ncacftCACcj cccttttcca S98 

ggtaacacta tgggatacta LggaaaggtL gtt.t.gtttt.L aaai-cLagaa gtciLgaact 9S8 

ggc^acag^ic aaaa^tcctc ataaactcaa gtgtaaaata aacccaatca aaaaggctta 1018 
agtgtgaaaa aaaaaaaaaa aa 



<210> SEO ID i:o 23 

*:211> LENGTH: 19S 

«;212> TYPE: FRT 

< 2 1 ^ ORfyvtn SM : HoBio cap i pnr. 

<400> SEQfJEtlCEi 22 

Arg Val Val Asp Leu Ser Ala Pro Pro Ala Pro Cys Leu Pro Gly Cyc 
IS 10 15 

Arg His Ser Gin His Asp Asp Asn Gly Hi?t Asn Leu Arg Asn Arg Thr 
20 25 30 

Tyr Thr £*l^:^ Val Pro Trp Leu Leu Ser Phe Lye Arg c;ly Acn Ala Leu 
Jb "Su «S 

Glu Glu Lye Glu Acn Lyc lie Val Val Arg Gin Thr Gly T-.r Phe Phe 
50 55 60 

lie Tyr Ser Cln Val Lou Tyr Thr Asp Pro He Phe Ala Mac Gly His 
fif, 70 7". ftO 

Val He Gin Arg Lye Lyc Val Hie Vi*! Phe Gly Acp Glu Leu Ser Leu 

8^ 55 

Val Thr Leu Phe Arg Cyo He Olr. /icn Met Pro Lyc Thr Leu Pro *M;n 
100 lOS 110 

A=n Ser Cyc Tyr Set AIa Gly He Ala Axg Leu Glu Glu Gly Asp Glu 
lis 12C 12S 

He Gin Leu A.la He Pro Arg Glu Acn Ala Gin He Ser Arg Acn Gly 
130 HO 

Asp Anp Thr Phft Phe Oly Ala I.yr; I.eu 

145 ISO iS5 



<210> SEQ ID IJO 24 

<2H> LENGTH: 26 

'.212 > TYPE: DNA 

<213> ORGAMISM: Artificial Sequence 

^220 > FEATORE: 

<221> IlftME/KE"f: primer bind 

<:223> OTHER IHFORMATIOM: priinCr 

<400> SE<^EHCE: 24 

ccaccagcLc caggag^agg caactc 26 



<210> SEQ ID HO 25 
<211> LENGTH: 19 
<212.» TYPE: DNA 

<213> ORGAIIISW: Aitificial Sequence 

<220> FEATURE: 

<221> HAKE/KEY: primer bind 

<223> OTHtH IlJKOKMATIOfJ ; primer 

<400> SE^EKCE: 25 



accgcgggac Lgaaaacci: 



19 
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<210> SEO ID NO 2 6 
k211> LEKCTH: 23 
<212> TYPE: DHA 

<213> ORGJUIISM: Artificial Sequence 

<220> FEATURE: 

<22l5. MAME/K£"f: primer, bind 

<223> OTHER I II FORMAT 1 ON : primer 

<A00.- SEQUQICE: 26 
cacgcctatc cctgctgttc tga 



US 8,07 1 ,092 B 1 



-cone iniiod 



23 



272 



*210> SEQ ID no 27 

.;211> LENGTH: 657 

.:212> TYPE: DMA 

<213> ORGANISM: Hcwoo capicnc 

<<400v SEQUaJCE: 2 7 

caccaggccjg cygccgtgca aggyyaccCg gccaqcctc:; <jqgc-^yaqcL gcaqqgccdC 
cacgcggaga agccgccagc aagagcaaga gcccccaagg ccggtccggg ggjagctcca 
gctgtcaccg caggacr.gaa aatctctgaa coac-agcic caggagaagg caa.-r.ccagc 
cagagcagca gaaataagcg tgctattcag ggtgcagaaq aaacagtcat tcaagactgc 
tcgcaaccga ttgcagacag tgaaacacca actatacaaa aaggatctin cacatticit 
ccacggctcc ccagctccaa nacgggnagt gccccagaog aaaaay.-igaa taaaatatcg 
cjtcaaagaaa ctggttaotr ctttatatat gytcacrgttt tatacuCCviA t.^aqacctat 
gccacgyg^c atcLaattca y<igyaaii:>aa gtcc^ttqlri- iLggggalc.-.-, ^n.t.g-jgcccg 
gt.gact:t:t.gr. ttcgar.gt.ar Cf:aaaacar.9 cc t g.^^.icac: r.accc rta t .s.^ i.r .-■.-r.gct.Lit 
tcagccggca itqcaaaacc ggaagaagga q^itgaa-rlic a^ci t c(c-ac a-cac-garjaa 
aatgcacaaa tar.cactgga tggagatgcc acattttttg gtgcccLcaa a^-rgctg 



50 
120 
iBO 
240 
300 

:,'f>o 

420 
•9 80 
".40 
?00 
cS7 



-u210-.- SEQ ID NO 2 8 

<211> LEI*GTH: 219 

<212> TYPE: PRT 

<212> ORGANISM: Homo sapiens 

<400> SEQyEHCE; 28 

Tvr Gin Val Ala Ala Val Gin CAy Pjsj, l^u Ala S*i Len Arg Ala Glu 
'l 5 10 IS 

-» 

Leu Gin Cly Hie Hie Ala Glu Lyc Leu Pro Ala Arg Ala Arg Ala Pre 
20 2S 30 



Lyo Ala Gly Leu Gly 



Glu Ala Pro Ala Val Thr Ala C,\y Leu I.ys 11" 



35 



40 



Phe Glu Pro Pro Ma Pro Gly Glu Gly Acn Ser ser Gin Ser Scr Arg 
SO 55 

Acn Lys Arg Ala He Gin Gly Ala Glu Glu Thr Val He Gin Acp Cys 
65 70 75 80 

Leu Gin Leu lie Ma Asp Ser Glu Tnr Pro Thr He Gin Lye Gly Ser 

65 "''^ 

Tyr Thr Phe Val Pro Trp Le» Leu Ser Phe Lys Axg Gly £er ^la Leu 
100 105 110 

Glu Glu Lyc Glu Acn Lys He Leu Val Lye Glu Hir Gly Tyr Phe Phe 
liS 120 

Hp Tyr Gly Gin Val Leu Tyr Thr Anp Lyo Thr Tyr Ala Met Gly Hi n 
130 140 

Leu He Gin Aig Lyo Lys Val Hie Val Phe Gly Aup Glu Leu Ser Leu 
14S ' ISO ISS 
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Val Thr Leu Phe Arg Cyc lie Gin Ann Met Pro Glu Thr Leu Pro Acn 

16S 170 l'?S 

Aon Sei Cyu Tyi Ser Ala Gly He Ala Lyo Leu Glu Glu Cly Ayp Glu 
160 18S 190 

l^u Gin Leu Ala Tie Pro Arg Glu Aon Alfl Oln Tie Ser Leu Asp Gly 
ICS 200 20S 

Aop VaJ Thr Plie Phe Gly Ala Leu Ly« L«u Leu 
210 215 



'210^ SEQ ID liO 29 

<2ll> LEKGTH: 5S7 

<212> TYPE: DNA 

<213> OPGAMISM: Homo cap i ens 

<400^ SECJfclK'E;: 29 

taccaaqcyg cgyLcgLyt;** agyggacccg gccagcctcc ggycagagcc cjcagagccac ^0 

cacgcggaga agccgccaac aagagcaaga gcccccaagg cccgcctggg ggaagcti-ca 120 

gcr.gtcaccg cgggactgaa aatctctgaa ccaccagccc caqgagaagg caactccagL 180 

cagagcagta gaaataagcc) tgccattcag ggtgragaag aaacagtcat tcaagactrjc 240 

t cgcaactga ttgcagacag tgaaacacca accatacaaa aaggatccca cacacttgcc 300 

ccacggcccc tcagcLctaa aaggggaagc gccccagaag aaaaagagaa La^aaataccg 3bO 

gtcaaag£*aa ctggttacct ttttatatat ggtcaggccr tacflcactga taagacciac -320 

qccatgggac atc t.^aLt Crt gaggaaaaaa gtccaLgtct LLyggq<»tga aLcgagtfM.y 430 
gcciacr rr.cir. r.r.cgat.gt ar. ccaaaacarg ccr.ga^iacac tacccaataa nr rcf gcrat. 
tcagcccfgca ttgcaaaact g^aagaeiggrj cjat gazette aacttgcaac aocacgagaa 



S4 0 
cDO 



aacgcacaaa tatractgga cggagacgcc acatr.ttccg gtgcccccaa accgctg ^S'J 



'.2lO-.> 5EQ 10 NO 10 

. 211 J. LEIIGTH: 219 

<212> TYPE: PRT 

<213> ORGL^MISH: Homo capiens 

^-4 00;. JJEuUEIICE: JO 

Tyr Cln Val Ala Ala Val Gin Gly Asp Leu Ala Ser Leu Arg Ala Glu 
15 10 15 

Leu Cln Ser Hie Hio Ala Glu Lyo Leu Pro Ala Arg Ala Ajrg Ala Pro 
20 2S SO 

Lyc Ala Gly Leu Gly Glu Ala Pro Ala Vol Thr Ala Gly l»en Lye He 
35 * 40 <S 

Phe Glu Pro Pro Ala Pro Gly Glu Gly Asn Ser Ser Gin Ser Set Arg 
50 55 60 

Acn Lys Arg Ala He Cln Gly Ala Glu Glu Thr Val He Gin Acp Cyc 
^5 70 75 80 

Leu Gin Leu tie Ala Acp Ser Glu Thr Pro Thr He Gin Lyc Gly Ser 

65 90 ^>5 

Tyr Thr Phe Val Pro Trp Leu Leu Ser Phe Lys Arg Gly Ser Ala Leu 
100 105 110 

Glu Glu Lyc 01 u Acn Lys He Leu Val Lys Glu Thz Gly r/r Phe Phe 
115 120 125 

He Tyr Gly Gin Val Leu Tyr Thr Asp Lys Thr Tyr Ala Met Gly Hie 
130 135 140 

Leu He Gin Arg Lys Lys Val Hie Val Phe Gly Aop Glu Leu Ser Leu 

i4rj ISO 155 leo 
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Val ThT l*eu Phe Arg Cys lie Gin Asn Mec Pro Glu Thr Leu Pro Acn 

165 l"?© 1"^^ 

Acn Ser C>-g Tyr Ser Ala Gly Tie Ala Lyy L^u Glu Glu Gly Aup Glu 
180 IBS 

Leu Gin Leu AU lie iTo Aig GJu Acn Ala Gin lie Ser Leu Asp Gly 
19^ 200 20S 

Acp Val Thr Fhe Phe Gly Ala Leu Lyc i^u Leu 
210 21S 



*210> SEQ ID HO 31 
-.211.- LDJGTH: 38 
<212> TYPE: DNA 

^213 > ORGAHISK: Arcificial Sequence 

<:22C> FEATURE: 

<221> llAiW/KKV : prtJner bind 

•223> OTHER INPORHATIOH- primer 

'.400> SEO'JEHCE: 31 

ygLcgccgtt tctaacgcgg ccgctcaggg tccagaag 



'.21u> SEO ID liO 32 

-.211> LENGTH: 49 

<212> TTe'PE: DMA 

-:213> ORCAJIISM: ArciCicial Sequence 

-:220> FEATURE: 

2 1 ^ riAME /KE"/ : pi i we r b i nd 

< 2 2 3 - OTHER 1 FORMAT 1 01 J : pr line r 

-:40O7. SEQUOICE: '<2 

rr.cgttcgg-r iTe.T.iggraciT aagcccgtac cttagatcrr. t.cctag>»rc 



<210> SEO TD no 33 
^211 > LENGTH: 21 

<2i2.' r^PE : niiA 

^2i"i> ORa-J)Ii;H- ArciCicial Sequence 

<220> FEATURE. 

<22I.> !1AME/KEY: primer, bind 

<223 j. other THFORMAT1013 : primei 

<400> SfOUEMCE- 33 
crggtagt.tc tccggagr.gt g 



c21u> SEO TD KO 3^ 
^211> LENGTH: 19 
<212> TYPE: DKA 

<213» nRGAiJISH: Art. iticial Sequence 

<220^ FEATtlRE- 

'.221-» NAME/KEY: primer bind 

<223> OTHER INFOPJ-IATIOH : primer 

-.400> SEO'JEriCE: 34 

cgcgccagaa acgycgacc 



<210> SEO ID KO 3S 
<211> LENGTH: 22 
<212> TYPE: DHA 

<.213> ORGANISI-^: Artificial Sequence 

<.220> FEATURE: 

<221> IlAME/KEY: primer bind 

^223> OTHER niFORHATlOIJ : primer 

<221> riAKE/KFIf: mice feature 

c222> LOCATIOIJ: (7; 

.223> OTHER IWFORMATION: n equals deoxyinoaine 
«.22l.> HAME/KEY: misc .feature 
-.222 > LOCATIOH: ^12! 

«;223> OTHER IHF0P>iAT10^1 j n cecals deoxyinosine 
<221> HAJIK/KEY: raise feature 
-.222> LOCATIOII: ilS) 
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<223> onitiH IHFvJPMATION . n equals deoxyi nosine 



400.- SEQUDJCE: 3S 



caccagnt^g cngccncgca ag 



*210. SEC ID W« 
-;21i,- LEIJGTH: 22 
-.212 > TYPE: EKA 

«.213> ORGAHISM; Artificial Sequence 

<220> FEATDRE: 

< 22 1 . HAME/KETif : pr i me r h i nd 

223.> OTHER IHFORM?-.TIOII : p.rimer 
<221> HAME/KEY: micc feature 
<222> LOCATION: {Si 

-;223> OTHER IJJFORMATIOH : n equals deoxyinosinc 
<221> NAME /KEY: mice feature 
<222> LOCATIOH- ( 1 4 i 

-. 223 --» OTHER ITJPi^RMATlOW. n «^ialn deoyyi ncnine 
<221> HAME/KEY: rai ec .Ce jLur e 
<222> liOCATICN; {let . . U?) 

<223> OTHER 3 h5 FORMAT 1 OtJ : n equals deoxyinocine 



<4O0> SEQUEtJCE: Jo 



<jtnacagci^cj t ttnAniKjoa 



278 



<210> SEQ ID }10 

< 2 1 1 > bE JXiTH : i fc t- 

<212^ TYPR- nWA 

•:2i3.> ORGAIJloH- Hvis mucculuc 

<^Cu> SEO'JEMCE: iV 

atggacgaqr cr.ciraaagdc cctgccacca *":rgrgc:rrrr 
gaaaataLOA aaqtg^)ga-a tgatrccat-r acccrficaga 



gt.r.r.rtgct-': cgagaaagga 
agg ag gafjgg c *j c c t gg t c t 



yggacctgca ggqar.ggasy gccgctggcT gccaccctcc cgctggccct gccgcccagc 

agtttcacag cgatqtccct gtaccagctg gccgccccgc aagcagacct gatgaacctg 

cgcacggagc tgcagagcca ccgaggtlca gcaacaccacj ccgccgcggg tgctccagag 

tlgaftrgt-Lq gi*g:caaacv cctg.=jcac;cg gcaycLccLc gaccccacaa ctccagccgc 

ggccacagga acagacgcgc ctcccaggca ccagaggaaa cagaacaaga tgcagacccc 

tcagcccccc ctgcaccatg cctgcrtggd t g-vcgr.cflr r ctcaacatga r.gataatgga 



atgaacctca gaaacaLcai tcaagactgc ctgcagcLqa 
gccttggagg agaaagagaa caaaatagtg gtgaggcaaa 



ttgcagacag cgacacgccg 
caggctactt cttcatctic 



agcc^iggtc-- tatacacgga cccrar.cr.rn gcratgggtc acgtcatcca gaggaagaaa 

gcacacgcct tcggggacga gctg^igociq gtyaccctgt cccgatgLaL Lcagaacacg 

cccaaaacac tgrccaacaa cccctgccoc tcggctggca tcgcgaggcc ggaagaagga 

gatgagaccc agcctgcaac cccccgggag aatgcacaga tttcacgcaa ccjgagacgac 
accttcLLLg yLgcct;Laaa actgcc 



120 
180 
24U 
300 
360 
420 
4S0 
&40 
600 
560 
720 
780 
&40 
&S6 



k21Q> StX} ID HO -'*a 

*2ll> LENGTH: 2fl9 

'.212> TYPE: PRT 

<213> ORGAMISH: Mus musculus 

<400> SEOUEIICE: 38 

M*c A.fp Gill Ala I.yf; Thr Leu Pre Pro Pro Cya Leu Cyr. Phe O/t 

15 20 15 



Ser Glu Lys Gly Glu Aup Met Uyu Val Gly Tyr Asp Pro lie Thr Pio 
20 2b 30 
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Gin Lyc Glu Glu Gly Ala Trp Phe Gly Tie Cyc Arg Acp r.iy Arg l^u 
35 40 

LtfU Ala Ala Thr Leu L.eu Leu Ala Ufu beu Ser Ser Sei Phe Thr Ala 
50 55 

Met Ser L.eu Tyr Gin l.eu Ala Ala Leu <;ln Ala Asp Leu Met Aiti beu 
fic; 70 ^0 

Arq Met Glu Leu Gin Ser Tyr Axtj Gly Sex Ala Tin Pro Ala Ala Ala 

85 90 95 

Gly Ala Pro Glu Leu Thr Ala Gly Val Lye l.fu Leu Thr Pro Ala Ala 
100 10^) 110 

Pro Arg Pro Hir; A«n 5er Set Arg Gly His Ary Attn Axg Aig Ala Phe 
115 120 1'5 

Gin Gly Pro Glu Glu Thr Glu Gin Asp V.^ I Arp Leu Ser Pla Pro Pro 
ISO l'*^^ 

Ala Pro CyG Leu Pro Gly Cys Arg Hiu Sei Gin Hie Acp Asp Ayn Gly 
345 150 1^5 ItO 

Met Asn Leu Arg Ann lie lie Gin Arp CVo Leu Gin Leu lie Ala Asp 

165 T'f' ^ 

Ser Asp Tlix Pro Aia Leu Glu Glu Lyc Glu Aiii Lvi; lie Val V<il Aiu 
180 185 150 

Gin thr Gly Tyr Phe Phe lie Tyr Ser Gin V^l Leu r-^r Thr Asp Pro 
195 20u 2 OS 

■Tie Phe Ala Met Glv His Val He Gin Atg Lya Lyu Val Hit; Vul Phe 
110 ' 2L5 22C 



Gly =^p Glu Leu 5;ftT Leu Val Thr Leu Phrt Arg (^/^ lie Gin Asn Mer. 

22S 2:tO ^40 

Pro Lyc Thi Leu Pro Asn Acn Strt Cyy Tyi Ser Ala Gly He Ala Arg 

245 250 -S'i 



Leu Glu Glu Gly Asp <^lu '"^^ -^^^ * "^"^ ^""^^ 

260 



/ to 



Gin He Sei Ajtq Aon Gly Aop Asp Thr Phe Phe Gly Alt* Leu Lya Leu 
275 280 **i5 

Leu 



280 



-.2I0> SEO ID HO 39 
<211> LENGTH: 38 
<212> TYPE: DMA 

<213> ORGANISM: Artificial Sequence 

<220> FEATURE : 

*7 221 * MAJIE/KEY: primer bind 

',223 > OTHER IHFORMATlOM: primer 

<400> SEQUEIJCE: 39 

cagactggat ccgccaccat ggatgactcc aragaaag 



<:210> SEQ ID KO 40 
^211> LEHGTH: 33 
<l212> TYPE: UNA 

<213> ORGAHISH: Artificial Sequence 

^220> FEATURE: 

c221^ NAME/KEV: primer, bind 

<223> OTHER IKFORMATION; priraer 

<400> SEOUEEICE: 40 

cagactggca ccgtcctgcg tgcacr.acat ggc 



.:210> SEO ID NO 41 
<21l> LtlNGTH: 21 
<212> TYPE: DNA 
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<213> ORGAIIISM; Artificial Sequence 

<220> FEATURE : 

<22l> tiPME/KlTf : primer, bind 

<223> OTHER IHFORKATIOH: primer 

<100> SEOUEIICE: 41 

cggtgtcttt cr.acc:aggtg g 



<210> SEQ ID HO 4 2 
*^211> LENGTH: 21 
.212* TYPE: DNA 

<213> ORGANISM: Artificial Sequence 

-:220> FEATURE: 

<221> NAME/KEY: pximer bind 

<223> OTHER INFORMATION: primer 

<A00> SEQUEWCE: 42 



tttcLCctgg accctgaacg g 



21 



ri 



411 



Wliai is claimed is: 

I. A mulhiKi tit" inhibiting U lymphocv'tcs cnmprising 
adininisleriug an cjlcctivc Hmoiinl of an antjbtxiy that binds a 
pn>leiii whtisc amimi acid sequence is 
Mni)S*II-:RHQS RLTSCM.KKRH RMKIXI-CVSI 
LPRKHSPSVR SSKlKiKMAA TIJJ.Ar.KSC r LI VVS- 
I- YQVA A! .QCiDI .ASI .R ACl.QCil II I AIX I JVXGACi APKA 
Cil i: I:AI>AVTA Ol XJKHJ'PAI' Cil-CiNSSQNSR 
NKRAVQGPl-I-: I VI orxT OJ-I ADSH TRUQK CiSY I- 
I VPWI.I. Sl-KKCiSAl.Hr; KliNKII VKI-:! CiYM IY(IQ\'I. 
VrUK'I'YAMCil 1 1 .IQRKKVH VT GDF-I SI Vi l .1- RCIQN- 

Minrri. pnnscysagi aklhi-c;i)i:i.q i.aiim<i:naqi 

Sl .iXiDVTFiXi Al Xl.I. (SHQ JU NO:2) 

wiicrcin B lymphocylcs arc inliibilcd. 

2- A niclhod ol inhihiling H lympliocyu' prtilileralion com- 
prising adminisiering an crt'cclivc amtuinl t>t"an anlibixly tli;it 
binds Netimikinc-alplut (SKQ 11) NO: 2), vv herein li !ymplu>- 
cyic pR^Iireralioii is inhibited. 

^. A nietbod nl' inhibiling 1^ lyinpliocyic dincrunlialion 
comprising adniiuislcriag an cneclivc ainouni of an anlibtxJy 
that binds Ncnlnikine-alplui (SHQ ID N();2). wherein li lym- 
phocyte dilVcrcn I iaiitm is inliibileti- 

4. The melhoil ol'any one of claims 1-3. wherein the anti- 
body is a niomx:!iinal antibody. 

5. ITie method ol any one of claims l-.l. wherein tl>e anti- 
body is recombinant ly produced. 

6. IIk* mclhnd of any one i)!" claims 1-3, wherein the .inli- 
body is a chimeric antibixly. 

7. Ilie mcthiHl of any one of claims 1-3. whtTcin the anti- 
bi^dy is a humani/k»] antibody. 

K. Hie niclhod of any t>ne of claims 1-3. wherein the anti- 
body comprises hnman constant dnmains. 

9. Tlic method of any one of claims 1-3. wherein the anti- 
body is a.r(ab')2 fragment. 

10. Ilie method ol'any one of claims 1-3. whervin the 
antibody is a pi>lyclonal antibody. 

II. The meihtxl of any one of claims 1-3. whenHn the 
antibody is a Fab fragment. 

12. The methixi of :my one o I* claims 1-3, wherein the 
antibody is administered lo an individual. 

13. llie method ol'any one of claims i-3. wliercin the 
antibody is administered to a cell cu Imrt. 

14. A methixl of treating an autoimmune disease or disor- os 
der comprising administering to an individual, an elTcciivc 
amount of an atilagonistic :iniibod>' or pt^rtion thereof tkit 
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specifically binds a protein consisting of the amino acid 
sequence of amino acid residues 134-285 of SHQ ID NO: 2. 

15. I lie nietlwKl tif claim 14 wherein the anlihiHly or p4>r- 
lion lheroi>f is a nu'mH-lonal antibody. 

16. The mellKHl of claim 14 wherein the antihody or por- 
tion thereof is a ivilyclona! anlihtidy. 

17. The inelhud o) claim 14 wherein the antibody or ptir- 
li(m lhere*>l is;i Tab tnigiuenl. 

IS. The method nl claim 14 wherein the antihndy or ptir- 
lion ihorci^f is labeletl. 

19. I hc method of etaim 18 wherein the label is selected 
from the gn>up ct>nsislitig ol: 

(a) an en/.yme labt'l: 
(h) a radioistUopc: 
ft) a lluorescent lalvl: and 
(d) biotin. 

20. I he metluKi of claim 19 wherein the label is a radio- 
i>^i>tope selecicxl fnmi the uroup consisting of: 

(a)'-^I: 



(d> "^In: and 



(c) ""Tc. 

21 . IIk method of claim 14 wherein the autoimmune dis- 
ease tn* disorder is systemic lupus erythematosus. 

22. Ilie method of claim 14 wherein said antibody or 
P^irtion thereof is admin i-<;iered intravenously. 

23. fhe melliiHl uf claim 14 which ci>mprises administer- 
ing betwwn 0. 1 anti 20 mg-lcg of the patient's body weight oi" 
said antiK>dy or portion thcrei>f. 

24. Hie method of claim 14. wherein the auloimnume 
di.seasc or disorder is selected lh)m the group consisting of 
systemic hipiis crythemaiosus. idinp;ithic thromhtK-ytoft>i- 
die purpura (I f I*). Sjogren's syndnime. Waldenstaim's cnac- 
mglobulinacmia, multiple sc!cn)sis, cancer, asthma, nephri- 
tis, diabetes, scleivderma. vasculitis, cryoglobulinaemia. 
gnd I -versus- host di.'iease ((iV HI)), renal tmnsplantation. and 
aiitiphospholipid syndrnmc. 

25. Hie nieihixJ of claim 24, wherein the ;mtibody or por- 
tion thcrcx)f is a montKlonal antibody. 

26. Hie metlnxl of claim 24. wherein the anlib<xly or piu- 
lion thereof is a polyclonal antibtnly. 

27. lite method ol claim 24. wherein the antibody or por- 
tion lheret>f is a I 'ab fragment . 

28. Ilie metliod of claim 24. wherein the antibody or por- 
tion ihcrctU'is labeled. 
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29. ITic mLilKxl of claim 28. whca^iii ihc !;ibcl is selocled 
I mm liw; gmiip cimsisling of: 
(a) an cii/yiuc label: 
(h) n rad!i>is()li»pc; 

(c) l^ lUioivsccn! hibcl: «nnd 

(d) bio) in. 

.^0. The method ol cbini 29. wherein the Uibel is a rodio- 
i sol ope seleeied irom I he '2roiip consisliim oT: 

(h)'"l: 

(c) '-'I: 

(d) "-In:nnd 

(e) **-'!e. 

31 , ITic metlKui lirchiiiii 24. wherein ihe anlib**dy or por- 
hon thcrci>ris admin is terxxl intravenously. 

ilie HKihctd of claim 24. wherein the meihod comprises 
adminislcriug between 0. 1 and 20 n>g/kg of the pntient's body 
weigh! uf Ute anlibixJy or p^irtion thereof. 

The methiKl of claim 24. wherein ihe auloininuine 
disease or disorder is idiopathic ihronibocytoptclic piirpiini 
Ofl'). 

34. fhe methv)d of claim 24. wherein the axnoimnione 
disc:ise or tiisonJer is Sjourcn's syndrome. 

.35. fhe melhtKl of claim 24. wherein the auloimmiine 
disciKse or disorder is multiple sclerosis. 

36. The meihtKi of claim 24, wherein iIk' aiiioimnume 
disease or disorder is renal Irunsplaniaiion. 

.37. A melhtxl of Heating rhouni;ttoid arlhriiis cimiprisinii 
adminisleriiiL* to an iiKlividual, an elfectivc amount ol an 
atJta\ionisiic aniibtxlv or iioriion (hereof thai spcx:ilica!ly 
binds a pmtein consistiMg of the amino acid setiuence ol 
amino acid residih?s 13-1.2S5 of Sh'Q inNO:2. 

38. The metluKi of claim .37 w herein the unlibody nr por- 
tion iheri.t>f is a monoclonal anlibtKly. 

39. Ilie meihod of claim 37 wherein the imlibody tir por- 
tion tliereo! is a pt>lyclon;il antibody. 

40. Ihe meihod of claim 37 wherein the antibody or por- 
tion thereof is a I 'ab friiiiiieiil. 

41. The method of claim 37 wherein the jiotibivly or por- 
tion thcTcvf is labeled. 

42. llie meihod of claim 41 wherein the label is selected 
fn>m I lie jiioup consistinii of: 

(a) an en/.yme label: 
(h)a radioisotope; 

(c) a lluorescem label: and 

(d) biotin. 

43. Ilie method of claim 42 wheivin tlie label is a radio- 
isotope selected lAini the gAutp cousisiiiignf: 

(a) ' = ^I: 

(b) '^M: 

(c) '"M: 

(d) "-In: and 

(e) ''^-fc. 

44. The iiietlKHl of claim 37 wherein said antibody or 
portion iherev^f is administert?d intravenously. 

45. Tile mcthvid of claim 37 which comprises administer- 
ing between 0. 1 and 20 m»/kg of the patient' s body weight of 
s:iid antihiKly or pi>nion lherw)f. 

46. A meihod of inhibiting B lymphocyte proliferation- 
dillercmiaiioti or siir\-ival comprising adminislcriug to an &• 
individual or a cell culture containing H lymphocytes, an 
clVtviivc ani«mn( o{' an antagonistic aniibod)' or p^irtion 
thereof that specilically binds a protein consisting of an 
amino acid sequence selcvicd from the group consisting of: 

(a)tlie amino acid scquaiceofami no acid residues n to 285 6> 
of Sl'Q ID N():2. where n is an integer in the range of 
2-190: 
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(b) Ihe amino acid sequence of amino acid residues I to m 
of SRQ ID NO:2. where m is an integer in the nuigc of 
274 to 284; and 

(c) the amino aciil sequence of amino acid residues n to m 
> of SEQ \D N():2. w here n is an integer in ll»e range of 

2-190 and ni is an integer iu the range of 274-284. 

47. The methtxl of claim 46 wlierein the protein consists of 
amino acid sequence (a). 

48. llie meihod ofclain* 46 wherein Uie protein consists of 
iti amino ;Kid sequence (b). 

49. Ilie meihod of claim 46 wherein the protein coa^ists of 
amino acid sequeixe (c). 

50. fhe mcthixl of claim 46 wherein the antibody or pt>r- 
lion iheraif isa monocinnal anlib*«Jy. 

1.^ 51. Tlic mcthixl t>f chitm 46 w herL-in tlic ant ihody or por- 
tion thereof is a polyclonal antibody. 

52. The mctliod tif claim 46 whcTcin the antibtxly or pil- 
lion thereof is a I 'ab fragment. 

53. Hie mellKid of claim 46 \v herein the an i ihody or por- 
:n lion theretif is labckxJ. 

54. 'Hic method of chiim 53 wherein the label is selccictl 
from the group ct^nsisting t)f: 

(a) an enz)'me label: 
(h) a radioisotope: 

(c) a thiore.'^rent label: and 

(d) biotin. 

55. ilie melhiKl i>f claim 54 whertrin the label is a radio- 
isotope selecieil froju the uroop consisting ol: 

(:.) '^'1: 

(b) '-^'l: 

lO'^'l: 

(d) ""in: and 

(e) ^'^""Ti:. 

56. Hie itietluMi of claim 46 which compri.^N admini.sier- 
.i> ing to an individual an ciVectivc amount of said aniagonisiic 

antibody or portion iherwf. 

57. iTie mcUmd of claim 46 which comprises administer- 
ing to a cell culttire c*>ntaining H lympiH>c>1es an ellective 
amount of said antagonistic antibody or ptirtion llienxif. 

Ait SH. A meihod of inliibiling U lymphocyte proliferation, 
dilTerentialion. or survival comprising adniiiiisicTitig to an 
individual or a cell culuia* am tain ing B iympht>cyies. an 
eflective amount of an antagonistic antibody or portion 
thereof that spocilically bimU n prt^eia consisting of Ihe 
4> amino acid sequence of amino acid residues 1 34-285 ol SHQ 
iI)N():2. 

59. 'Die method ofcUum 58 wherein the :miibv>dy or por- 
tii>n tJiereof is a moniKlonal antibody. 

60. 'Die method of claim 58 wherein the anlibtKly or por- 
yu tiwi thereof is a polyclonal antibody. 

61. 'Die metlxKl of claim 58 w herein the ant ibtxly or p^ir- 
titm thereol is a I'ab Jragmcni. 

62. Ilie mellKKl til" claim 58 wherein the antiht)dy or ptir- 
lion thereof is labeled. 

63. Die methtxl of claim 62 w herein the label is selected 
from the grv)up c-onsisliiig of: 

(a) an enzyme label: 
(h) a radioistitope: 

(c) a (luoa'sceiii label; and 

(d) biolin. 

64. The mellnxJ of claim 63 whertin the label is a radio- 
isotope selected from the ganip consisting of: 

(a) '^^1: 
(h)'-^'I: 

(d) "-rn: and 

(e) "^c. 
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65. llic mdluxl ofclaim 58 which comprises :idniinister- 
icia lo uii individual an ctTL-clivc amount ol"s;iicl anlagonislic 
anlibocly or piTrtioii thereiif. 

66. "Ilie mctlwKl orckiini 5K wliicii CDinpriscs iidminister- 
inai 10 n cell ciillua- eomflining U lympluKVics nn cOcctive 
iimtuini of said ajiiauontstic iiniibody nr portit>n tluTwf. 

67. A molluKl oflivming yn aiiUiimmiuio disease or disor- 
der comprising administering lo an individual, an clFcctive 
amount ol" an aiila^ionislic anliUxIy or p^irtiun thcrci)!' lluit 
specif iailly binds K) an is(^latc(i recomhinanl Neiiimkinc-a 
pMlcin purified fmni a cell culairv wherem the cells in said 
cell cnlmre comprise a polynuclet>lidc cnct>din\i amino acids 
I -2X5 of SUQ ID Na:2 operably asM>ciaied willi a regulatory 
SL\^uencc lhal c^»inn)ls jictie expression. 

68. The method ofclaim 67 wherein the antibody or por- 
tion therei>f is a monoclon:d aniibtnly. 

69. 'IIk* method ofclaim 67 wherein the antibody or por- 
tion thereof is a polychuuil antibody. 

70. 1 he method of el:iim 67 wherein the antibody or por- 
tion ihereol is a l-ab ihi^jnent. 

71 . The method ofclaim 67 wherein the autibody or por- 
tion thereof is labeled. 

72. The method ofclaim 71 wlierein the label is sclecled 
rn>m the gn)up ci>nsi.siiji^ ol: 

(a) an enzyme label: 

(b) a radioist^lope: 

(c) a tluoresccni label: ajid 

(d) bioiin. 

7.1. I he n^lhod i>l ehiim 72 wherein ihe label in a nidio- 
isniope select eti Inmi the jtronp con^^isnn\^ of: 

(b) '^'I: 

(c) '"l: 

(d) ""In; and 

(e) --*'"l'c. 

74. IIk' method ofclaim 67 wherein the autoimmune dis- 
ease or disorder is systemic lupus er> theniatosus. 

75. I he method of claim 67 wherein said antibody or 
portion thereof is administered inmivcnoiisly, 

76. The methtxi ofclaim 67 which comprises adminislcr- 
iiiii between 0. 1 and 20 m^/kg o I'the palieni s bixiy weight of 
said antibody or ptyrtion therein!". 

77. Ilie method of claim 67. wherein the autoiimmme 
diseiise or disorder is .sclecled \rom the gnxip consisting of 
systemic lupus erythematosus, idttipathic thrombocytoptii- 45 
elic purpura (ff P). Sjogren's syndnime. Waldenstivm's mac- 
n>gIohulimenua. multiple sclen>sis. cancer, asliima, nepliri- 
tis. diabetes, scleroderma, vascufiti.s. cryttglobulinacmia. 
graft- versus-lxisl di.sease (( i V'l ID), renal tniusphintalinn, and 
ant iphospholipid syntln.»me. 

78. Ihc mcihoti of claim 77. wherein the autoimmune 
disease or disorder is systemic hipus er> themalosus. 

79. I he method o\' claim 77. wherein the autoimmune 
dise;ise or disorder is itliopathic thA^niboc^iopietic purpura 
<11P). 

80. Hie method of claim 77. wherem the autoimmune 
disease or distirder is Sji>gren's .syndrome. 

HI. tlie method ofclaim 77. wherein the autoimmune 
disease or dist>rder is multiple sclen>sis. 

82. The method of claim 77. wherein the autoimmune 
disease or di.sorder is ratal transpUmuniion. 
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83. A meOuxi of trcntuig rheumatoid arthritis comprising 
administering to an individual, an elTective amouni of an 
anlagonislic antibody or portion ihcTeof ihat specifically 
hinds io an isolated recombinant Neutnikine-a pmtein puri- 

> lied from a cell culture wl^rein the cells in s;iid cell culture 
comprise a polynucleotide enaxling amino acids 1-285 of 
Sl-Q ID NO:2 openibly assixriated wiiha regublor>- sequence 
that commLs gene expn?ssion. 

84. (lie niellnxl i>f claim 8.1 whea^in ihe amihiKh or por- 
itj tion ihcTLxif is a momvlonal ami body. 

85. The metluxi ofclaim 8.1 wherein die imtibody or por- 
tion thereof is a polyclonal antibtxly. 

86. Hie metliod ofclaim 83 wliearin (he aiilib^Kly or pivr- 
lion ihcTcof is u l-ab fragment. 

15 87. I "he method of claim 83 wherein the mnibody or poi- 
tit>n thereof is labeled. 

88. Ihe method ofclaim 87 wherein the label is selected 
fn>m the group consisting ol: 

(a) an en/.yme label; 
:ii (hj a radioisotope: 

(c) a nuoresccnl label: and 

(d) bioliii. 

89. (lie method ofclaim 88 wlierein the lobcl is a nidio- 
isolope selected lr\)m the iiroup eonsisling o\\ 

:^ (a) '^^1; 

(b) '^'l: 

(c) '-y. 

(d) ' '-In: and 

(e) ^""•^ le. 

90. The n>etluKl of claim 83 wherein saiti antibody or 
piinion lherei.>f is administered intravenously. 

91. *l*he method ofclaim 83 which comprises administer- 
ing between 0. 1 and 20 mg/kg of the patient's U*dy weight of 
said antibody or pi>nion ihcrei>r. 

i.-i 92. A mctliod of larating an autoimmune disease in an 
animal comprising iKiiiiinisiering a llKnipeulically clTective. 
amount of an anIi-NeuImkinc-alpha antibody that hinds to 
liunian Neutrxikinc alpha polypeptide having the amino acid 
sequence of SUQ ID N(:>:2. ' 
4m 93. Tlie method ofclaim 92. wherein ihe antibody is a 
monoclonal antibody. 

94. *nic mellxid ol" claim 92, wherein the antibody is 
reciunbinantly paKluced. 

95. The metlxKl of claim 92. wherein the aniihtxiy is a 
chimeric antibody. 

96- The method of claim 92. wherein (he anliKxiy is a 
humanized ajitibody. 

97. llie method of claim 92. wlierein I lie antibod>- com- 
prises human c\)n.*;laiil dtrtnains. 

98. The mctlu'id of claim 92. wherein the anliKxly is a 

F(ab*)2 fragment. 

99. l"he method ofclaim 92. wherein the animal is luiiium. 
I OU. llie riicHlnod ofclaim 92. furlhercomprising detecting 

the levels of B cell growl h and immunoglobulin pnxluciion in 

.^.^ the animal. 

1 0 1, "llie method ofcbim 92. furtlier comprising detecting 

tl-re level of B cell gri>wlh in the animal. 

1 02. 'l"he nietlHKl ofclaim 92, furllier comprising detecting 
the level orimmunoglohulin prtuhiclion in the anim:il. 

***** 



